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Section 1 
Introduction 

This document is a sampling and analysis plan (SAP) that describes the collection of 
data needed to characterize exposures of students and staff to asbestos during routine 
outdoor activities conducted at public schools in Libby. This includes the collection 
and analysis of personal air samples for people who engage in activities that disturb 
outdoor soil at schools, as well as collection and analysis of soil samples at the 
schools. 

This SAP contains all the elements required for both a field sampling plan and quality 
assurance project plan, and has been developed in accordance with the U.S. 
Environmental Protection Agency (EPA) Requirements for Quality Assurance Project Plans, 
EPA QA/R-5 (EPA 2001), and the Guidance on Systematic Planning Using the Data 
Quality Objectwes Process, EPA QA/G4 (EPA 2006). 

The purpose of this SAP is to describe the sampling objectives, locations, 
measurement methods, and data quality objectives (DQOs) for the activity-based 
personal air sampling program. The SAP is organized as follows: 

• Section 1 - Intioduction 
• Section 2 - Site Background 
• Section 3 - Data Quality Objectives 
• Section 4 - Sampling Program 
• Section 5 - Laboratory Analysis and Requirements 
• Section 6 - References 

As evaluations of data specific to the public schools are completed, additional 
sampling efforts may be required. If additional sampling efforts are required, SAPs 
specific to those efforts wiU be generated prior to sample collection. 

This investigation wiU include the following public schools in Libby: 

• Kootenai Valley Head Start (formerly Plummer Elementary School) - 263 Indian 
Head Road^ 

• Libby Elementary School (formerly Asa Wood Elementary School) - 700 Idaho 
Avenue 

n • Libby Middle School - 101 Ski Road 

• Libby High School - 150 Education Way 

B Libby Administiation Building - 724 Louisiana Avenue 

' It siiould be noted that due to county-wide address changes, the address for Kootenai Valley Head Start 
has changed from 247 Indian Head Road 

U;\2616-l-ibby\TaskOrder00l5 - Processing Areas nnri Ifwcstigation SupporftLibby Schoots\SAPs\Outdoor ARS\FinaHI pr OiiifiLi:ii Ap-^ SAPfinal.tlot: 



Section 1 
Introduction 

1-2 

1.1 Objectives 
This section defines the objectives of the sampling program and the intended use of 
data. 

As determined by previous investigations conducted at the Libby Superfund Site 
(Site), Libby amphibole asbestos (LA) is present in multiple environmental media in 
Libby including: indoor air, outdoor ambient air, indoor dust, vermiculite insulation, 
and soils. As a result, residents of Libby may be exposed to LA, and these exposures 
may pose a risk of cancer and/or non-cancer effects. The objective of this sampling 
program is to collect data of sufficient representativeness and quality to evaluate any 
potential exposures and inhalation risk from LA when outdoor soils are disturbed at 
Libby schools under present site conditions. 

1.2 Project Schedule and Deliverables T 
Sampling is expected to begin in July 2009 and each school will be sampled three 
times as described in Section 4. Once the initial data set is evaluated by EPA risk _ 
assessment and management teams, additional samples may be pulled tiom archive 
for analysis and/or additional data collection may be deemed necessary to support 
final decision-making for the Libby public schools. 

D 

n 
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Section 2 
Site Background 

2.1 Site Description 
Libby is a community in northwestern Montana located 7 miles southwest of an open 
pit vermiculite mine that operated from the 1920s until 1990. The mine began limited 
operations in the 1920s and was operated on a larger scale by the W.R. Grace 
Company from approximately 1963 to 1990. Studies at the Site reveal that the 
vermiculite from the mine contains amphibole-type asbestos, referred to in this report 
as LA. 

Epidemiological studies at the Site revealed that workers at the mine had an increased 
risk of developing asbestos-related lung disease (McDonald et al. 1986, Amandus and 
Wheeler 1987, Amandus et al. 1987, Sullivan 2007, Rohs etal. 2007). Additionally, 
radiographic abnormalities were observed in 17.8 percent of the general population of 
Libby including former workers, family members of workers, and individuals with no 
specific pathway of exposure (Peipins et al. 2003). Although the mine has ceased 
operations, historic or continuing releases of LA from mine related materials could be 
serving as a source of ongoing exposure and risk to current and future residents and 
workers in the area. Since 1999, EPA has conducted sampling and cleanup activities at 
the Site related to asbestos-related health problems in the Libby population. The Site 
was listed on the Superfund National Priority List in October 2002. 

2.2 Historic School Inspections and Sampling 
Currently, there are five public schools in Libby (Kootenai Valley Head Start, Libby 
Elementary School, Libby Middle School, Libby High School, and Libby 
Administiation Building), and their locations are depicted in Figure 2-1. The former 
McGrade Elementary School is no longer utilized by the public school system and will 
not be sampled as part of this investigation. 

Numerous investigations and/or removal actions have occurred at each of the five 
Libby public schools that wUl be sampled during this investigation. Results of indoor 
investigations and interior removal actions have been summarized in the Final 
Sampling and Analysis Plan for Stationary Air Collection at the Lihby Public Schools (CDM 
Federal Programs [CDM] 2008a) and a summary of the 2008 indoor stationary air 
collection event is provided in Appendix A. 

Over the years, exterior removal actions have also been conducted at four of the 
schools. These activities are described in detail in the Draft Summary Reportfor the 
Asbestos Imjestigation at Libby Area Schools (CDM 2006a), and are briefly summarized 
below. 

• Kootenai Valley Head Start (formerly Plummer Elementary School) - The former 
ice rink was removed in 2001 and additional exterior removal was completed in 

2-1 
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Site Background 

2002 when vermiculite was observed in the former pond area, adjacent to the 
former ice rink. 

• Libby Elementary School (formerly Asa Wood Elementary School) - In 2008, 
vermiculite insulation spilled out onto the ground from an exterior wall that was 
punctured by a piece of snow removal equipment. The insulation was removed 
from the surface of the snow and surrounding soil. 

• Libby Middle School - The tiack was excavated in 2001 and rebuilt in 2002. In 2004, 
gross amounts of vermiculite were observed and removed on a steep bank adjacent 
to Libby Middle School. 

• Libby High School - The tiack and a portion of the tennis courts were excavated in 
2001 and rebuilt in 2002. 

Confirmation soil and air samples were collected as part of each removal action in 
accordance with the Comprehensive Residential Removal Action Plan, Revision 2 (John A. 
Volpe National Transportation Systems Center [Volpe Center] 2002). 

Currentiy, there are no known locations of soil with greater than 1 percent LA at the 
surface; however, LA results of surface soil samples collected at Kootenai Valley Head 
Start, Libby Elementary School, Libby Middle School, and Libby High School indicate 
the presence of LA at levels ranging from tiace to less than 1 percent in sporadic 
locations. Table 2-1 provides the results for the soil samples remaining at the surface. 
The locations and concentiations of these sample results are depicted on Figures 2-2 
through 2-6. If a soil sample was analyzed by more than one analytical method, the 
most conservative result (i.e., higher) is depicted on the table and figure. 

22 CDM 
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Section 3 
Data Quality Objectives 

The DQO process is a series of planning steps that are designed to ensure that the 
type, quantity, and quality of environmental data used in decision-making are 
appropriate for the intended purpose. EPA has issued guidelines to help data users 
develop Site-specific DQOs (EPA 2006). These guidelines were followed for the 
development of the DQOs presented in this section. 

The DQO process specifies project decisions, the data quality required to support 
those decisions, specific data types needed, data collection requirements, and 
analytical techniques necessary to generate the specified data quality. The DQO 
process consists of seven steps; output from each step influences the choices that will 
be made later in the process. These steps include: 

1. State the Problem 
2. Identify the Goal of the Study 
3. Identify the Information Inputs 
4. Define the Study Boundaries 
5. Develop the Analytical Approach 
6. Specify Performance or Acceptance Criteria 
7. Optimize the Plan for Obtaining Data 

3.1 Step 1 - State the Problem 
The purpose of this step is to describe the problem to be studied so that the focus of 
the investigation will be unambiguous. 

There are a number of schools in Libby where portions of the grounds are known to 
have been contaminated with vermiculite or other LA-containing mine waste. Much 
of this outdoor contamination has been cleaned up, but limited data and no activity-
based sampling (ABS) data have been coUected to evaluate whether the cleanups that 
have been performed are sufficient to provide adequate health protection to students 
and staff at the schools. 

3.2 Step 2 - Identify the Goal of the Study 
This step identifies what questions the investigation will attempt to resolve and what 
actions may result. 

The goal of the study is to coUect sufficient data to allow a reliable evaluation of the 
potential health risks to students and maintenance staff who may be exposed to LA 
while engaged in a range of normal outdoor activities that occur on the school 
grounds in Libby. 
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3.3 Step 3 - Identify the Information Inputs 
The purpose of this step is to identify the environmental data that need to be obtained 
and measurements that need to be taken to resolve the goal of the study. 

D 

The primary information needed to achieve the objective of this effort consists of 
reliable and representative measurements of LA concentiations in the breathing zone *—̂  
of individuals who engage in normal outdoor activities on the school grounds. For 
convenience, collection of breathing zone air samples from individuals who are 
engaged in outdoor activities that may cause release of asbestos into air is referred to '— 
as "activity-based sampling." 

D 

D 

In addition, information is also needed on the level of LA contamination in soil in the 
areas where ABS occurs. This information may be helpful in guiding cleanup 
activities at any ABS location where risks are judged to be above a level of concem. At 
present, information on the level of soil contamination is collected using two 
altemative methods: analysis of soil samples by polarized light microscopy using 
visual area estimation (PLM-VE), and by inspection of the soil for visible vermiculite. 
Both methods will be used to characterize the soils where ABS occurs. Although soil 
contamination levels are not expected to vary over time, repeat measures are valuable 
in order to fully characterize each area, and to help minimize the effect of random 
measurement error. 

3.3.1 Sampling Locations 
Scenario areas have been selected based on interviews conducted with the school 
adminisfrators to determine the most heavily used areas. In general, the maintenance 
workers interact with the school grounds on a larger scale while the students have 
more localized interaction. Therefore, two areas have been selected at each school for 
conducting student scenarios, and the majority of maintenance worker scenarios take 
place across the school grounds. The scenario areas are described in more detail in 
Section 4. '—' 

3.3.2 Types of Air Samples F 
Experience at Libby and at other sites has demonstiated that, in general, higher 
concentiations of asbestos are measured tn personal air samples (i.e., samples that (—, 
collect air in the breathing zone of a person) than air samples collected by a stationary 
monitor, especially if the person is engaged in an activity that disturbs an asbestos 
source such as contaminated soil. Because of this, this SAP will focus on the collection r—. 
of personal air samples during ABS. 

3.3.3 Target Analyte List ^ 
Each air sample wiU be analyzed for asbestos. Specific methods and counting rules are 
provided in Section 5. Results will include the size (length, width) of each particle, 
along with the mineral classification (LA, other amphibole, chrysotile). f— 

CE9VI p 
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Data Quality Objectives 

3.3,4 Types of Soil Disturbances 
Students and maintenance workers may disturb soil at the Libby public schools by a 

—I wide variety of different activities. Conceptually, the ideal data set would include 
ABS data from many different types of disturbances that span the full range of 

•
intensities that may occur. However, it is not feasible to evaluate every possible type 

of disturbance. Rather, this assessment will focus on several standardized activities 
which are considered to be general examples of typical disturbemces based on 

I interviews with the school administiators conducted in 2009: 

0 
• Students playing soccer, footbaU, baseball, and Frisbee® 

• Students swinging on a swing set 

• Students running over various ground materials (i.e., playground, field, sand) 

• Workers digging, raking, and mowing various ground materials (e.g., playground, 
field, sand), and sweeping hard surfaces 

3.3.5 Soil Condition Data 
The amount of LA released from an ABS event depends on both the level of 
contamination in the soil and the condition of the soil at the time of the ABS event. 
Therefore, the following data items will need to be collected: 

• The level of LA and/or vermiculite in soil within the ABS scenario area, as 
measured by PLM-VE and visual inspection 

• Nature and extent of soil vegetative cover 

• Soil moisture 

• Soil texture 

3.4 Step 4 - Define the Study Boundaries 
3.4.1 Spatial Bounds 
The investigation will include all public schools in Libby, as follows: 

• Kootenai Valley Head Start - 263 Indian Head Road 
• Libby Elementary School - 700 Idaho Avenue 
• Libby Middle School - 101 Ski Road 
• Libby High School - 150 Education Way 
• Libby Administiation Building - 724 Louisiana Avenue 

3.4.2 Temporal Bounds 
Although the level of LA soil contamination is not expected to vary as a function of 
time, the releasabiUty of LA from soil to air is expected to vary as a function of time 
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(season) due to variations in soil moisture content, ground cover, and weather 
conditions. Therefore, a full characterization of LA levels in air requires coUection of 
ABS samples at repeated times during the year. For the purposes of this effort, 
sampling will occur in three sampling events conducted over a relatively narrow time 
window (summer of 2009). This time period is likely to represent the high end of the 
LA-releasabiUty range, since soils are likely to be dry during the summer. ABS 
scenarios will be conducted only when the soil is relatively dry (less than 1/10-inch of 
rain within the previous 36 hours), and a field moisture deficiency of at least 
50 percent (see Section 4.2.1 below), to help ensure that the data are not biased low. 
The school administiation will also be asked to not water or irrigate the school 
grounds for the 36 hours proceeding ABS activities. Sampling in other seasons (e.g., 
spring, fall) may be performed at a later date, depending on the results of this 
sampling effort. 

During days when ABS activities are scheduled, meteorological (MET) weather 
station data will be downloaded from the local National Oceanic Atmospheric 
Administiation (NOAA) station. 

Although LA contamination in soil is not anticipated to vary with time, soil sample 
collection (for LA characterization) will take place as close as possible to each of the 
ABS sampling events for consistency. Other soil parameters including moisture and 
vegetative cover will vary as a function of season and day and wUl be collected on the 
same day that ABS scenarios are performed. 

3.4.3 Activity Bounds 
Release of LA from soil is expected to be influenced by the nature of the soil 
disturbance activity that occurs. Because the purpose of this assessment is to 
characterize releases associated with both students and maintenance workers, the 
activities and behaviors that wUl be used to disturb the soil are selected to be 
generally representative of the wide range of different activities these receptors might 
engage in. Appendix B provides the detailed "script" of the activities that will be 
included in the student and maintenance worker scenarios. These activities are 
selected to be representative of average to high-end disturbances that students and 
workers may experience. In most cases, the student and maintenance worker 
scenarios consist of multiple activities and therefore the potential exposure of a 
specific activity wUl not be evaluated. 

3.5 Step 5 - Develop the Analytical Approach 
Measured LA concenfrations in ABS air samples will be used to estimate the long-
term average exposure level and excess cancer risk to students and staff who engage 
in normal outdoor activities on school grounds. The basic equation recommended for 
calculating the excess cancer risk is as follows (EPA 2008): 

Risk = EPC • TWF • IURa.i 
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where: 

Risk = Lifetime excess risk of dying from cancer (lung cancer or 
mesothelioma) as a consequence of the Site-related asbestos 
exposure 

EPC = Exposure point concentiation of asbestos in air (phase contiast 
microscopy [PCM] stiuctures per cubic centimeters [s/cc]) 

TWF = Time weighting factor 

lURa,d = Inhalation unit risk (lUR) (PCM s/cc)-^ for an exposure that 
begins at age "a" and lasts for duration "d" years 

The level of cancer risk that is of concern is a matter of personal, community, and 
regulatory judgment. In general, the EPA considers excess cancer risks that are below 
about lE-06 to be so small as to be negligible, and risks above lE-04 to be sufficiently 
large that some sort of remediation is desirable. Excess cancer risks that range 
between lE-04 and lE-06 are generally considered to be acceptable (EPA 1991), 
although this is evaluated on a case by case basis, and EPA may determine that risks 
lower than lE-04 are not sufficientiy protective and warrant remedial action. Note 
that risk management decisions generally consider the sum of all the risks contiibuted 
by differing exposure scenarios into account, rather than simply evaluating each one 
independenfly. 

In making decisions based on estimated levels of excess cancer risk, it is important to 
emphasize that the method for assessing human health risk from cancer due to 
asbestos exposure is currenfly undergoing EPA review, and the approach may be 
revised in the future as new methods are developed and as new toxicity data on 
asbestos are obtained. In addition, EPA has not yet developed a method for assessing 
non-cancer risks from inhalation exposure to asbestos. Thus, all evaluations of public 
health protectiveness that are based on currently available risk assessment methods 
should be viewed as interim, and these interim decisions may be revised in the future 
as methods and data for assessing the cancer and non-cancer risks of asbestos are 
improved. 

3.6 Step 6 - Specify Performance or Acceptance Criteria 
In making decisions about the long-term average concentiation of LA in outdoor air 
and the level of health risk associated with that exposure, two types of decision errors 
are possible: 

• A false negative decision error would occur if a risk manager decides that exposure 
to LA in outdoor air at schools is not of significant health concern, when in fact it is 
of concern. 
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• A false positive decision error would occur if a risk manager decides that exposure 
to LA in outdoor air at schools is above a level of concern, when in fact it is not. 

EPA is most concemed about guarding against the occurrence of false negative 
decision errors, since an error of this type may leave humans exposed to unacceptable 
levels of LA in outdoor air. For this reason, EPA recommends that risk calculations be 
based on the 95 percent upper confidence limit (UCL) of the mean, in order to 
minimize the probability of a false negative decision. However, in the case of asbestos, 
statistical methods for computing the 95 percent UCL have not yet been established, 
so calculations based on the UCL are not yet possible. Therefore, calculations wUl be 
based on the mean and on a semi-quantitative estimate of the potential high-end 
value, as described in Appendix C. 

3.7 Step 7 - Optimize the Plan for Obtaining Data 
3.7.1 ABS Scenarios 
The two receptor groups of chief concern for potential exposure to LA while outdoors 
at schools are: 

1. Students who engage in normal play or sports activities on school grounds. 
Because outdoor student activities will vary as a function of age (and hence will 
vary between schools), and wUl also vary as a function of location on the school 
grounds, ABS scenarios for students must be designed on a school-by-school basis 
to be representative of the activities and locations that are appropriate for each 
school. Note that, because students generaUy play or are engaged in group sports, 
the ABS scenario should involve multiple actors to simulate the activity of the 
students. 

2. School staff who engage in normal grounds-keeping and maintenance activities. 
Based on interviews with school administiators, this population may be divided 
into two sub-categories: 

• Individuals who perform outdoor activities (mainly lawn mowing) across all of 
the schools 
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• Individuals who perform outdoor maintenance activities at one specific school 

Based on this, one scenario should involve mowing lawns and other activities that the 
same individual performs at multiple schools, and another scenario should include a 
composite of outdoor activities likely to be performed by a maintenance worker at 
each school (e.g., repairing spruikler Unes, repairing play equipment). 

3.7.2 Estimating the Number of Samples Needed 
Confidence in the mean concentiation of LA in a series of outdoor ABS samples tends 
to increase as a function of the number of samples collected. As noted above, EPA has 
not yet developed a statistically rigorous method for computing the confidence 
bounds around the mean of an asbestos data set, so a semi-quantitative interim 
method has been developed for use at Libby, as described in Appendix C. In brief, it 
is known that the magnitude of the uncertainty around an observed sample mean of 
an asbestos data set depends on three key variables: 

• As the variability in the underlying distiibution increases, uncertainty increases 

• As the number of samples coUected increases, uncertainty decreases 

• As the number of particles counted per sample (lamda) increases, uncertainty 
decreases 

The relationship between these three variables and the sampling distribution of the 
mean of a Poisson-lognormal can be characterized using Monte Carlo simulation, as 
described in Appendix C. The results (presented as the range from the 5th percentile 
to the 95th percentile of the ratio of the simulated mean divided by the tiue mean) are 
shown in Figure C-2 of Appendix C. As seen, relatively litfle reduction in variability is 
gained by increasing lamda from 3 to 20, so analytical stiategies designed to yield an 
average of 3 or more particles per sample are considered appropriate. The number of 
samples needed to limit the uncertainty in the mean to an acceptable level depends on 
how close the mean is to the decision criterion and on the degree of underlying 
variabiUty (as reflected in the geometric standard deviation [GSD]). If the GSD is not 
excessive (e.g., about 3-6), and if the mean is weU removed from a level of concern 
(e.g., more than a factor of 3), then the number of samples needed is likely on the 
order of 10 to 15. If the mean is close to a level of concern (e.g., less than a factor of 2), 
then the number of samples needed may be on the order of 25 to 50, depending on the 
underlying variability (GSD). 

At present, data are not available to estimate how close mean concenfrations of LA in 
outdoor ABS samples at schools may be to a level of concern for students or staff, or 
on the magnitude of the underlying variabiUty. In the absence of such data, the 
number of samples to be collected in this ABS effort is 3-9 per area per scenario. 
Because of the cost and time of sample analysis, these samples wiU be analyzed in a 
phased approach. Initially, a subset of 3 samples per area per scenario will be 
analyzed. If variability is not too high (GSD < 3) and if tiie observed mean 
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concentiation is not too close to decision thresholds (e.g., more than a factor of 3), then 
this might be sufficient information to support risk management decision-making 
without additional filter analyses. However, analysis of additional samples may be 
needed to support decision-making if variability is high (e.g., GSD > 3) and/or 
observed means are close to decision thresholds (e.g., sample mean is within 3-fold of 
the decision threshold). The potential need to analyze additional ABS samples will be 
guided by the relationships illustiated in Appendix C (Figure C-2). 

3.7.3 Estimating the Required Analytical Sensitivity 
For the purposes of this effort, the analytical sensitivity that is needed for analysis of 
outdoor air samples is estimated in a series of steps, as follows: 

• Select a risk level of potential concern 

• Calculate the concentration of LA that corresponds to the selected risk level 

• Set the target analytical sensitivity such that, if the average concentration of LA 
were close to the concentiation of concem, the analysis would yield a reliable 
quantification of the concentiation 

The level of potential concern selected for computing the analytical sensitivity for 
outdoor exposure of students and staff on school grounds is a cancer risk of lE-05 (1 
in 100,000). This is 1/10 the total level of concern to EPA, and allows for the 
confribution of risks from other exposure scenarios. 

The concentiation of LA in outdoor air that is associated with a risk level of lE-05 is 
referred to as the risk-based concenfration (RBC), and is calculated from the basic risk 
equations described above by solving for the concentiation that yields a risk of lE-05: 

RBC = lE-05 / (TWF • IURa,d) 

Note that the RBC is expressed in terms of PCM fibers, which are defined as asbestos 
fibers longer than 5 micrometers (nm), thicker than 0.25 îm, and with an aspect ratio 
greater than 3:1. In nearly all samples, PCM are only a sub-set of the total asbestos L 
fibers present in air. This fraction is referred to as the "risk-based fraction" (RBF): 

RBF = C(PCM) / C(total) L 

Combining yields: n 

RBC (total LA fibers per cubic centimeter [f/cc]) = lE-05 / (RBF • TWF • UR) 

The target sensitivity is set so that, if a sample were evaluated whose tiue 
concentiation were equal to die RBC, the expected number of asbestos particles 
counted would be 3: P, 

Target Sensitivity (1/cubic centimeter [cc]) = RBC (f/cc) / (3 fibers) 
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The value of RBF for outdoor ABS air at schools is not known, but data collected 
during ABS studies at other parts of the Site indicate a value of about 0.3 to 0.5 is 
typical. Based on this, a value of 0.4 is assumed for these calculations. 

Data provided by school officials on the exposure time and exposure frequency for 
each receptor group at each school are summarized below: 

School Name 

Kootenai Valley Head Start 

Libby Elementary School 

Libby Middle School 

Libby High School 

Libby Administration Building 

Students 

ET 
hrs/day 

0.5 

2 

1.6 

0.67 

0.75 

EF 
days/yr 

128 

180 

90 

45 

180 

Maintenance 
Workers 

ET 
hrs/day 

1 

15 

0.5 

1 

1.5 

EF 
days/yr 

128 

260 

260 

260 

260 

Lawn Mower 

ET 
hrs/day 

10 

10 

10 

10 

10 

EF 
days/yr 

22 

22 

22 

22 

22 

Notes: ET- Exposure Time - hours per day; Exposure Frequency - days per year 

In order to ensure that the target analytical sensitivity is adequate for all cases, 
calculations are based on the maximum values for each category: 

Parameter 

ET 

EF 

TWF 

Students 

2 

180 

0.0411 

Maintenance 
Workers 

1.5 

260 

0.445 

Lawn Mower 

10 

22 

0.0251 

Notes: ET- Exposure Time - hours per day; Exposure Frequency - days per year; 
TWF- time weighting factor 

The value of IURa,d depends on the age at first exposure and the duration of 
exposure (EPA 2008). For students, the age at start is assumed to be 5 years, since this 
is the age when most children begin to attend school on a regular basis. The exposure 
duration is assumed to be 12 years. For staff, it is assumed that work begins at age 20 
and lasts for 25 years. The corresponding UR values are shown in the following table; 
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Parameter 

a (age at start) 

d (exposure duration) 

IUR(a, d) 

Students 

5 

12 

0.080 

Maintenance 
Workers 

20 

25 

0.069 

Lawn Mower 

20 

25 

0.069 

D 

Note: lUR (a,d)- Inhalation unit risk for an exposure that begins at age "a" and lasts for 
duration "d" years 

Based on these inputs, the target analytical sensitivities for ABS samples from schools 
are calculated as follows: 

n 

Parameter 

Target Risk 

RBF 

TWF 

lUR(a,d) 

RBC 

Target count 

Target sensitivity 

Students 

1E-05 

0.4 

O0411 

0.080 

0.008 

3 

0.003 

Maintenance 
Workers 

1E-05 

04 

0.0445 

0.069 

0.008 

3 

0003 

Lawn Mower 

1E-05 

0.4 

0.0251 

0.069 

0.014 

3 

0.005 

Notes: RBF- Risk based fraction; TWF- time weighting factor; lUR (a,d)- Inhalation unit risk 
for an exposure that begins at age "a" and lasts for duration "d" years; RBC- risk based 
concentration 

Based on this, the target analytical sensitivity for all samples is 0.003 per cubic 
centimeter (cc^). 

D 
D 

D 

3-10 CDM 

U V26l6-LibbyMash Order 0015 - Processing Areas and Investigation SuppoiiL'bDv SchoolE\SAPs\OutdoorABSVFinal\LPS Outdoor ABS SAP final doc 



D 

D 
D 

D 

Section 4 
Sampling Program 

This section provides the details related to the sampUng program required to meet the 
DQOs (Section 3). 

4.1 Pre-Sampling Activities 
Prior to beginning field sampling activities, a field planning meeting will be 
conducted, any required tiainings will be conducted, and an inventory of equipment 
and supplies will be performed to ensure that all necessary supplies and equipment 
are available and in good working order. 

4.1.1 Field Planning IMeeting 
The field planning meeting will be conducted by the assigned CDM field team leader 
(FTL) and attended by the field staff, a member of the CDM quality assurance (QA) 
staff, and a member of the CDM field health and safety staff. The EPA remedial 
project manager and Volpe Center site manager will be notified of the meeting's date 
and time. The agenda will be reviewed and approved by the QA staff and the health 
and safety officer prior to the meeting. The meeting will briefly discuss and clarify the 
foUowing: 

• Objectives and scope of the fieldwork 

• Equipment and tiaining needs 

• Field operating procedures, schedules of events, and individual assignments 

• Required quality contiol (QC) measures 

• Health and safety requirements 

• Documents governing fieldwork that must be on site 

• Any changes in the field planning documents 

A written agenda, reviewed by the CDM QA staff, will be distiibuted and an 
attendance Ust signed. Copies of these documents are maintained in the project files, 
in the CDM Denver, Colorado office. Additional meetings will be held when required 
by the documents governing fieldwork or when the scope of the assignment changes 
significantiy. The field team personnel will perform the following activities before and 
during field activities, as applicable: 

B Review and understand applicable governing documents 

• Ensure that all sample analyses are scheduled tiirough the laboratory 
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• Obtain required sample containers and other supplies 

• Obtain and check field sampling equipment 

• Obtain and maintain personal protective equipment (PPE) |—, 

4.1.2 Training Requirements 
Prior to starting work at the Libby field office, any new team member must complete p 
the foUowing, at a minimum: [_ 

• Read the Comprehensive Site Health and Safety Program (CDM 2006b) - p 
documented on plan signature sheet and required reading report 

• Read flie Libby Asbestos Project Healtii and Safety Plan (HASP) (CDM 2008b) -
documented on plan signature sheet and required reading report 

D 
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• Read the HASP for Libby Public Schools Outdoor ABS- documented on plan 
signature sheet and required reading report 

• Attend an orientation session with the Site health and safety officer - documented 
on orientation session attendance sheet 

• Read and understand all relevant governing documents - documented on required 
reading report 

• Occupational Safety and Health Administiation 40-Hour Hazardous Waste 
Operations and Emergency Response (HAZWOPER) and relevant 8-hour 
refreshers - documented by tiaining certificates 

• Current 40-hour HAZWOPER medical clearance 

• Respiratory protection tiaining as required by 29 Code of Federal Regulations 
(CFR) 1910.134 - documented by tiaining certificate 

• Asbestos awareness tiaining as required by 29 CFR 1910.1001 - documented by 
tiaining certificate 

• Sample collection techniques - documented on orientation session attendance sheet '—̂  
and/ or field planning meeting agenda 

All tiaining documentation wfll be stored in the Libby project files. U 

4.1.3 Inventory and Procurement of Equipment and Supplies T 
The foUowing equipment will be required for sampling activities, and any required 
equipment not already contained in the field equipment supply inventory will be 
procured prior to initiation of sampling activities: 
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• Field logbook 

• Indelible ink pen 

• Digital camera 

• Video camera 

• Air sampling equipment: 25 millimeter (mm) diameter mixed cellulose ester (MCE) 
filter cassette (0.8 ^m pore), high and low flow rate battery-powered air sampling 
pumps, rotameter, tygon tubing 

• Soil sampling equipment: tiowel, steel bowl, aluminum foil 

• Activity-specific equipment: Sampling backpack, 20-28 inch wide metal leaf rake, 
push broom, shovel, tarp, soccer ball, football, Frisbee®, weed tiimmer, ride-on 
mower, leaf blower, walk-behind sweeper 

• Sample paperwork and sample labels 

• Custody seal 

• Zipper-top baggies 

• PPE as required by the HASP 

4.1.4 Identify Sampling Locations 
Sampling locations were based on interviews with school administiators indicating 
the outdoor areas with heaviest use while also incorporating the types of activities 
conducted in each area. Figures 4-1 through 4-5 depict the locations selected at each 
school and briefly describes the types of activities to perform in each scenario area. 

Once the student and worker scenarios have been completed at each school, the 
process will be repeated for a total of three sampling events. 

4.2 Sample Collection 
This section describes the sample coUection procedures for air and soil. 

4.2.1 Soil Sample Collection 
One 30-point composite soil sample will be collected from each scenario area during 
the first and third of the three sampling events. Scenario areas that are covered by 
asphalt, concrete, or gravel (without fine-grained soil) will not be sampled. To 
represent scenario areas that span the entire school, composite locations will only be 
coUected from those areas not previously included tn the smaller subareas (i.e., a 
school-wide soil sample would not contain the same composite point locations as the 
soil sample collected from soccer field). 

4-3 
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In addition, a soil sample will be composited from each of the digging activity 
locations for each sampling event, but the number of composite points may vary from 
2 to 5 aliquots. The table below ouflines the areas where soU sampUng is anticipated: 

4-4 

School Name 

Kootenai Valley Head Start 

Libby Elementary School 

Libby Middle School 

Libby High School 

Libby Administration Building 

Soil Sample Locations 

1) Soccer field 
2) School-wide 
3) Digging sites 

1) Soccer field 
2) South playground 
3) School-wide 
4) Digging sites 

1) Soccer field 
2) Football field and northeast field 
3) School-wide 
4) Digging sites 

1) North and south fields 
2) Football field and practice field 
3) School-wide 
4) Digging sites 

1) South field 
2) School-wide 
3) Digging sites 

D 

Soil samples will be collected and homogenized in accordance with the Site-specific 
standard operating procedure (SOP) CDM-LlBBY-05, Revision 2 (SoU Sample 
Collection at Residential and Commercial Properties [Appendix D]) except that the 
soU will not be wetted with water before collection. In order to ensure that sufficient 
sample is available for potential future investigations, the mass of the composite 
sample must be no less than 2.0 kilograms. 

Composite points of each soil sample will be inspected for visible vermiculite in 
accordance with the Site-specific SOP CDM-LIBBY-06, Revision 1 (Semi-Quantitative 
Visual Estimation of Vermiculite in Soil [Appendix D]) with the foUowing 
modifications: 

B The entire area will be inspected for visual vermiculite regardless of previous 
excavations or previously detected locations of LA. 

• Summaries of semi-quantitative estimates of vermicuUte observed during sample 
collection will be recorded on the field sample data sheet (FSDS), not on the Visual 
Vermiculite Estimation Form. 

a The approximate location and level of any visible vermiculite w f̂ll be documented 
on a field sketch that also details the location of each scenario area. 
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Soil sampling and vermiculite observations shall occur on the first day of sampling at 
each school when ABS is conducted and wUI be repeated during the third sampling 
event. If these cannot be carried out in sequence (within the same 24-hour period of 
the first day of air sampUng), the field team will note this in the field logbook. 

Soil moisture will be estimated daUy for each area by the hand appearance method 
that provides results in percent of field capacity. This is performed by firmly 
squeezing a handful of soil and comparing the results to the table below. For each 
area, soil used for this evaluation will be collected from a minimum of five locations 
between 0 and 2 inches below ground surface. ABS activities will not be performed if 
the soil moisture deficiency is less than 50 percent. If areas of lower soil moisture 
deficiency are localized, those areas may be excluded from the scenario area for that 
sampling event. Therefore, soil will only be collected for the composite soil sample 
from those contiguous locations of suitable moisture deficiency. The soil moisture 
result for each area will be recorded in the field logbook. 

Field Test for Moisture Content- Interpretation Table 
Percent Soil 
Moisture 
Deficiency 
0 (field capacity) 

0to25 

25 to 50 

50 to 75 

75 to 100 

Moderately coarse 
texture Medium texture 

Fine and very fine 
texture 

Upon squeezing, no free water appears on soil but wet outline of ball is left 
on hand.* 
Forms weak ball, 
breaks easily when 
bounced in hand.* 
Will form ball, but falls 
apart when bounced in 
hand.* 
Appears dry, will not 
form ball with 
pressure.* 
Dry, loose, flows 
through fingers. 

Forms ball, very 
pliable, slicks readily.* 

Forms ball, slicks 
under pressure.* 

Crumbly, holds 
together from 
pressure.* 
Powdery, crumbles 
easily. 

Easily ribbons out 
between thumb and 
forefinger.* 
Forms ball, will ribbon 
out between thumb and 
forefinger.* 
Somewhat pliable, will 
ball under pressure.* 

Hard, difficult to break 
into powder. 

'Squeeze a handful of soil firmly to make ball test. 

Soil texture of each area will be determined at the time of soil sample coUection as 
prescribed by U.S. Department of Agriculture, Natural Resources Conservation 
Service techniques (Appendix D). The result will be recorded in the field logbook. 

Extent of vegetative cover will be estimated at the start of each sampling event and 
will be recorded in the field logbook. 

4.2.2 Air Sample Collection 
Sampling will occur over a 2-hour time interval, which wUl be subdivided by the 
number of representative activities as detailed in Table 4-1. 

Personal air samples will be collected from EPA contiactors who wUl perform 
activities in accordance with the student and maintenance worker script provided in 
Appendix B. The scheduling of air samphng for the student and maintenance worker 
scenarios will equally represent morning and afternoon sampling periods. At each 
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location selected for evaluation, one or three actors wfll engage in the prescribed 
activities in each of the scenarios areas for three different sampUng events. 

SOP EPA-LIBBY-01, Revision 1 will be used for collection of personal air samples 
during this effort. A copy of this SOP is presented in Appendix D. AU air samples will 
be coUected using cassettes that contain a 25 mm diameter MCE filter with a pore size 
of 0.8 pm. 

During each of the student scenarios, three participants will don air monitors while 
performing the scripted activities. The personal air samples will be coUected using 
battery-powered sampling pumps capable of operating at high flow rates. The specific 
model selected for this sampling event is F&J DF-40L-8. Sampling duration and pump 
flow rate will be adjusted to yield sample volumes of at least 1,200 liters (L). 
Assuming that each ABS scenario lasts 120 minutes, the pump flowr rate will be set to 
10 L per minute. This flow rate was chosen for this sampUng event in order to 
maximize the volume of air collected which tn turn helps achieve the analytical 
sensitivities required for risk assessment evaluations. 

The air sampling pumps will be carried in backpacks worn by the participants or 
otherwise placed immediately next to the participant. Due to the variations in height 
of the students attending these five schools, the breathing zones were calculated 
based on the 50th percentUe for males and females as distiibuted by age as shown in 
Table 4-2. 

During activities that simulate maintenance workers or students attending Libby 
High School or the Libby Administiation Building, the monitoring cassette wiU be 
affixed to the shoulder of the participant such that the cassette is within the breathing 
zone of the participant. The breathing zone can be visualized as a hemisphere 
approximately 6 to 9 inches around an individual's face. During activities that 
simulate students attending Kootenai Valley Head Start, Libby Elementary School, or 
Libby Middle School, the monitoring cassette will be affixed to the participant's waist, 
at approximately 34, 42, and 52 inches above the ground, respectively. 

In each circumstance, the top cover from the cowl extension on the sampling cassette 
will be removed ("open-face") and the cassette wUl be oriented face down. The 

CDM 
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D During each of the maintenance worker scenarios, one participant wiU perform the 
scripted activities and will collect two personal air samples at two flow rates using 
two different types of pumps. The primary sample will be collected with the same 
battery-powered sampUng pump as noted above. In addition, a battery-powered 
sampUng pump capable of operating at low flow rates will be used to generate a 
backup air sample in the event the primary sample is damaged. The specific model 
selected for this sampling event is SKC 224-PCXR4. Assuming that each ABS scenario 
lasts about 120 minutes, the pump flow rates will be set to 10 and 3 L per minute 
resulting in sample volumes of 1,200 and 360 L, respectively. | 
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participants will monitor the cassettes throughout the scenario to ensure they remain 
directed towards the activity and are free of obstiuctions. 

If it is necessary to relieve a participant from a student scenario, the activity will be 
paused and all participants will verify flow rates, and suspend the sampling activity. 
The activity will resume after a rest period. 

r-s li it is necessary to reUeve a participant from a maintenance worker scenario, a relief 
(backup) participant will be properly suited in time to make the exchange. When the 
reUef participant is ready, the active participant will stop, remove the backpack, pass 

|—I it to the relief participant, and assist the relief participant with donning and adjusting 
I the backpack. The exchange is anticipated to take less than 60 seconds, so the 

sampling pumps and event time clock will not be halted during the exchange. If the 

D
exchange requires more them 60 seconds, the pump and event clock will be stopped 

until the activity is re-initiated. If the personnel exchange coincides with a scheduled 
flow rate verification (as described below) the total time must not exceed 120 seconds. 
Health and Safety Air Monitoring 

As part of this investigation, personal air samples will also be coUected on the first 
three days of sampling for ongoing health and safety monitoring. The health and 
safety samples will be collected using an additional low volume sampling pump and 
are not intended for use in the risk assessment. To differentiate these samples from 
the other personal air samples collected as part of this sampling effort, "PCM" wiU be 
used in the Location Description field of the FSDS. These samples wiU be collected 
and analyzed in accordance with the Response Action SAP, Revision 1 (CDM 2008c) 
and will represent both the time weighted average and excursion sampling periods. 

4.2.3 Pump Calibration 
Each air sampling pump wiU be calibrated at the start of each day's sampUng period 
using a rotameter that has been calibrated to a primary calibration source. The 
primary calibration standard used at the Site is a Bios DryCal® DC-Lite. For pre-

—I sampling purposes, calibration will be considered complete when ±5 percent of the 
_ desired flow rate is attained, as determined by three measurements with the calibrator 

using a cassette reserved for calibration (from the same lot of the sample cassettes to 
[—j be used in the field). 

Pump flow rates will be verified at 60-minute intervals, when participants are relieved 

•

from an activity by a backup participant, or when the activity is paused whichever 

occurs sooner. If at any time the observed flow rates are ±10 percent of the target rate, 
the sampling pump should be re-calibrated, if possible. If at any time an air sampling 

D pump is found to have faulted or the observed flow rates are 25 percent below (due to 
heavy particulate loading or a pump malfunction) or 50 percent above the target rate, 
the pump will be replaced or the activity will be terminated. CoUection of air samples 

|—j will continue, regardless of the amount of particulate loading on the filters, unless the 
I flow rate is affected. 
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For post-sampling calibration, three separate constant flow calibration readings will 
be obtained with the sampling cassette inline and those flow readings wiU be 
averaged. If the flow rate changes by more than 5 percent during the sampling period, 
the average of the pre- and post-sampling rates will be used to calculate the total 
sample volume. 

Samples for which there is more than a 30 percent difference from initial calibration to 
end calibration will be invalidated. The sample collector will record the pump serial 
number, sample number, initial flow rate, sample start/end times, sample locations, 
and final flow rate, as well as mark the sample "void", in the field logbook and FSDS. 
These samples will not be submitted for analysis. 

To prevent potential cross-contamination, each rotameter used for field calibration 
will be tiansported to and from each sampling location in a sealed zip-top plastic bag. 
The cap used at the end of the rotameter tubing will be replaced each morning after it 
is used. 

4.2.4 MET Station Data 
• During days when ABS activities occur, MET station data will be downloaded from 

the local NOAA station, LBBM8. The foUowing parameters are recorded hourly at 
this station: 

• Temperature (degrees Fahrenheit [°F]) 

• Dew point (°F) 

• Relative humidity (percent) 

• Wind speed (miles per hour [mph]) 

• Wind gust (mph) 

• Wind direction 

• Solar radiation (watts per square meter per hour) 

• Precipitation (inches) 

4.3 General Processes 
This section describes the general field processes that will be used to support the 
sampling described in this SAP and includes references to CDM SOPs and 
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Copies of all MET station data wiU be provided to EPA and SRC, Inc. (SRC) within 
one week after completion of the ABS program. Electionic copies are suitable and 
may be placed in the project e-room. 
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investigation-specific modifications to established project procedures when 
applicable. 

4.3.1 Sample Labeling and Identification 
Samples will be labeled with index identification (ID) numbers supplied by field 
adminisfrative staff, and will be signed out by the sampling teams (i.e., contioUed). 
For air samples, one sample label wiU be placed on the sampling cassette and the 
sample index ID number will also be written on the outside of the plastic bag used to 
hold the sampling cassette during tiansport. 

Sample index ID numbers will identify the samples collected during this sampling 
effort by having the following format: 

SE-##### 

where: 

SE = School Exterior ABS 

##### = A sequential five-digit number 

4.3.2 Field Logbooks 
Field logbooks wiU be maintained in accordance with CDM SOP 4-1, Field Logbook 
Content and Contiol with project-specific modifications (Appendix D). The log is an 
accounting of activities at the site and will duly note problems or deviations from the 
governing plans and observations related to the SAP. Notations on the foUowing will 
be recorded daily: 

• Project • Serial number(s) of equipment 
• Logbook number • Calibration of equipment performed 
• Property owner • Initial/final flow rates and times 
• Address • Sample index ID number(s) 
• Date • Sample location(s) 
• Author • FSDS number(s) 
• Tifle of guidance doc(s) • Pre-sampling vegetative condition 
• Activities/purpose a Soil moisture 
a Personnel onsite a Soil texture 
a Weather a Decon was performed 
a PPE a Samples were relinquished 

As described in CDM SOP 4-1, logbook corrections wUl be completed with a single 
line stiikeout, initial, and date. The correct information should be entered in close 
proximity to the erroneous entiy. 

Field logbooks will be completed daily prior to leaving the site. Field logbooks will be 
checked for completeness and adherence to CDM SOP 4-1 on a daily basis for the first 
week of each new activity. When incorrect logbook completion procedures are 
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discovered during these checks, the errors will be discussed with the author of the 
entry and corrected. 

The field adminisfrative staff wUl manage the logbooks by assigning unique ID 
numbers to each logbook, tiacking who each logbook was assigned to, the 
investigation activities to be recorded in each logbook, the date the logbook was 
signed out, and the date the logbook was returned. As logbooks are completed, 
originals wUl be maintained in the CDM office in Libby, Montana and copies will be 
sent for archive to the CDM office in Denver, Colorado. Copies of logbooks will be 
provided to EPA and SRC within one week after completion of the ABS program. 
Electionic copies are suitable and may be placed in the project e-room. 

4.3.3 FSDSs 
DetaUed sampling notes as required by media-specific FSDSs will be recorded for 
each field and QC sample as described in the project-specific SOP CDM-LlBBY-03, 
Revision 5; Completion of Field Sample Data Sheets (Appendix D). FSDSs are 
property-specific and up to three individual samples can be recorded on a FSDS from 
the same property. If columns are left incomplete due to less than three samples being 
recorded on a sheet, the blank columns will be "Z'ed" out and signed by the staff 
member completing the sheet. FSDS corrections will be completed with a single line 
stiikeout, initial, and date for any information mistakenly recorded on a sheet. The 
correct information should be entered in close proximity to the erroneous entry. 

FSDSs will be completed in the field before leaving the sampling location. To ensure 
that all applicable data is entered and all necessary fields are completed, a different 
field team member will check each FSDS. Initials are placed on the FSDS indicating 
the team member who completed the form and the team member who checked the 
form. In addition, the FTL will also complete periodic checks of FSDS prior to 
relinquishing the samples to the sample coordinator. Once FSDSs are relinquished to 
the sample coordination staff, the sheets are again checked for accuracy and 
completeness. Initials are recorded on the sheet for the member of the sample 
coordination staff completing the check and data entry of required information into 
the project sample tiacking database, eLASTIC. 

During any of these checks, if a revision is requfred to the FSDS, it will be returned to 
the team member initially responsible for its completion. The error will be explained 
to the team member and the sheet corrected. 

Each media-specific sheet is assigned a unique ID number. This number wUl be 
referenced in logbook entries related to samples recorded on individual sheets. Field 
administiative staff wiU manage the FSDSs and will send copies of completed sheets 
to the project repository at the CDM office in Denver, Colorado. Original sheets will 
be filed in the CDM office in Libby, Montana office by media and individual sheet 
number. 

CDM 
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Copies of the FSDSs that wfll be used to record information collected during the 
activities described in this SAP are shown in Appendix E. Copies of FSDSs will be 
provided to EPA and SRC within one week after completion of the ABS program. 
Elecfronic copies are suitable and may be placed in the project e-room. 

4.3.4 Photographic Documentation 
Photographs will be collected to document sampling locations and site conditions 
during ABS activities, pre-sampling conditions of vegetation, and at any other 
location the field sampling personnel determine necessary, with a digital camera in 
accordance with CDM SOP 4-2, Photographic Documentation of Field Activities with 
project-specific modifications specified in Appendix D. 

Digital photographs will be archived on the CDM Libby Server (secure) with nightiy 
backup. These files will be archived until project closeout, at which point project 
management will determine a long-term electionic file storage system. Electionic 
captions will be used to describe the photographs instead of maintaining 
photographic logs in daily logbook entiies. FUe names wiU be in the format: 

Address_SEABS_date 

where: 

SLABS indicates School Exterior ABS 

The date is formatted as MM-DD-YY 

4.3.5 Videographic Documentation 
A digital video will be prepared to document a representative example of ABS 
scenarios at each school and will include any special conditions or circumstances that 
arise during the activity. File names will be in the same format as photographic 
documentation listed above. 

4.3.6 GPS Point CollecHon 
Global positioning system (GPS) location coordinates will be collected for soil 
samples, and worker digging locations in accordance with Site-Specific SOP CDM-
LlBBY-09; GPS Coordinate Collection and Handling (Appendix D). General 
procedures used for GPS point collection are discussed below: 

a For composite soU samples, a GPS point is coUected at the approximate center of 
each sample area. In the case of an irregularly shaped sample area or sample area 
that is non-continuous, such as a flowerbed that wraps around a house, a GPS point 
is collected at the center of the largest continuous sample area. 

a For aU other locations, a GPS point will be logged as an "interest point" and include 
the location ID number, address and description in the comments field. 

4-1-
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GPS data are not coUected for the following types of samples: 

a Soil duplicates - the same location ID number is used for the parent and the field 
duplicate samples, resulting in the same X, Y coordinates. 

a Personal air samples - the locations for these samples are the same coordinates 
assigned to the property where the samples were collected. 

To ensure proper collection of GPS data the following criteria have been estabUshed at 
the site for data with accuracy to ± 1 meter: 

a The operator of the GPS unit must be standing at the sample location before the 
data collection begins. 

a Once the unit begins coUection of location data, the operator must remain standing 
at the sample location until the minimum required data points have been collected. 

a A minimum of 30 data points must be collected at each XY coordinate. 

a GPS collection is completed when the position dilution of precision (referred to as 
"PDOP") is less flian 4.5. P 

4.3.7 Field Equipment Maintenance 
Field equipment maintenance will be conducted and documented as described in 
CDM SOP 5-1, Contiol of Measurement and Test Equipment (Appendix D). "—' 

When a piece of equipment is found to be operating incorrectly, the piece of M 
equipment will be labeled out-of-order and placed in a separate area from the rest of U 
the sampling equipment. The person who identified the equipment as out-of-order 
will notify the FTL overseeing the investigation activities. It is the responsibUity of the H 
FTL to facilitate repair of the equipment. This may include having appropriately L) 
tiained field team members complete the repair or shipment to the manufacturer. 

4.3.8 Equipment Decontamination u 
Decontamination of activity-specific equipment, air sampling pumps, and soil 
sampling equipment wiU be conducted in accordance with CDM SOP 4-5, Field 
Equipment Decontamination at Non-radioactive Sites, with project specific ^ 
modifications (Appendix D). Materials used in the decontamination process will be 
disposed of as investigation-derived waste (IDW) as described below. 

4.3.9 Handling IDW 
Any disposable equipment or other IDW will be handled in accordance with CDM 
SOP 2-2 with project-specific modifications. Guide to I landling of IDW (Appendix D). 

During periodic evaluations conducted by the FTL, IDW handling wiU be evaluated. 
If handUng procedures are not following CDM SOP 2-2 and project-specific 
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requirements, the field teams observed will be re-insfructed on correct handling 
n procedures. 

4.3.10 Field Sample Custody and Documentation 
/ Field sample custody and documentation will follow the requirements as stated in 

'—' CDM SOP 1-2, Sample Custody with project-specific modification (Appendix D). The 
chain of custody (COC) is used as physical evidence of sample custody and confrol. 
This record system provides the means to identify, tiack, and monitor each individual 
sample from the point of coUection through final data reporting. A complete COC is 
required to accompany each shipment of samples. 

At the end of each day, all samples will be relinquished to the sample coordinator by 
the sampling team following COC procedures, and an entry will be made into the 
logbook indicating the time samples were relinquished. The sample coordinator will 
follow COC procedures to ensure proper sample custody from acceptance of the 
sample from the field teams to shipment to the laboratory. 

0 

D 

The sample coordinator assistant will use the FSDS to complete an electionic COC 
(eCOC). The sample coordinator wUl use the data entered to create the eCOC and 
verify the data against the FSDSs. Three paper copies of the eCOC will then be 
generated. One copy will be filed in the CDM office in Libby, Montana and the other 
two will accompany the sample shipment. If any errors are found on a COC after 

•

shipment, the paper copy of the COC stored in Libby will be corrected by the sample 

coordinator with a single line stiikeout, initial, and date. The eCOC will also be 
corrected in eLASTIC by the sample coordinator. The corrected copy wUl be scanned 

D and emailed to the Volpe Center in Cambridge, Massachusetts and the receiving 
laboratory. 

•

Copies of all COC forms will be provided to EPA and SRC within one week after 

completion of the ABS program. Elecfronic copies are deemed suitable and may be 
placed in the project e-room. 

U 4.3.11 Laboratory Coordination 
In order for the analytical laboratories to clearly differentiate the analytical 

n requirements of the air and soU samples collected for this investigation, each COC 
J will reference the SAP-specific Summary of Preparation and Analytical Requirements 

for Asbestos (provided in Appendix F) in the comments section of each sample. In 
~| addition, each COC will be appended with this analytical summary sheet. 

4.3.12 Sample Packaging and Shipping 

•
Samples will be packaged and shipped in accordance with CDM's SOP 2-1, Packaging 

and Shipping of Environmental Samples with project-specific modifications 
(Appendix D). For air samples, a custody seal will be placed so that both ends of the 

P sampling cassette are covered by the seal. For soU samples, custody seals wiU be 
placed on each individual sample, as well as over at least two sides of any shipping 

u 
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coolers and then secured by tape if samples are released to a non-sampler. Prior to 
shipping, the sample coordinator wiU check the COC versus the samples in the 
shipment to ensure the COC matches shipment contents. 

4.4 Quality Assurance/ Quality Control Activities 
4.4.1 Modification Documentation 
All deviations from this SAP and associated guidance documents will be recorded on 
the Libby Asbestos Project Record of Modification Form for Field Activities 
(Appendix G). The Record of Modification Form will be used to document all 
permanent and temporary changes to procedures contained in guidance documents 
goveming investigation work. In addition, the Record of Modification Form will be 
used to document any information of interest as requested by EPA project 
management. As field modifications to governing documents are implemented, the 
FTL wiU communicate the changes to the field teams conducting activities associated 
with the modification. When the EPA project management team determines the need, 
revised governing documents may be issued to incorporate modifications. 

The schedule for performing field surveillances is dependent on the duration of the 
investigation, frequency of execution, and magnitude of process changes. At a 
minimum, field surveiUances wiU be performed daily during the ffrst week of 
implementation. Following the first week, surveillances will be conducted once a 

CDM 

0 

D 
The sample coordinator will be responsible for shipment of samples. All samples wUl P 
be shipped by courier service to the laboratory designated by the CDM laboratory L 
coordinator or hand-delivered to the onsite laboratory. Vermiculite, shredded paper, 
or expanded polystyrene cannot be used as packing material. f l 

D 

n 
Record of Modification Forms for Field Activities are completed by the FTL 
overseeing the investigation. Once a form is completed a technical review is 
completed by the Volpe Center project manager or designate, and then reviewed and _ 
approved by the EPA project leader or designate. 

A record is kept to tiack the person who completed each form and a brief description 
of the modification documented on each form. Each completed Record of 
Modification Form for Field Activities is assigned a unique ID number and ^ 
maintained at the CDM office in Libby, Montana by a QA staff member. 

n 
4.4.2 Field Surveillances and Audits ^ 
The quaUty of field processes is evaluated by field surveillances and audits conducted „ 
by CDM and/or EPA. This section describes each of these evaluations. 1 

Field surveiUances consist of periodic observations made to evaluate continued 
adherence to investigation-specific governing documents. Field surveillances are 
conducted for each investigation conducted at the Site, and are most often performed 
by the CDM investigation field manager (IFM) or investigation assigned FTL. 

D 
0 

U\2616 LibbyUask Order 0015 - Processing Areas and Investigation Suppor; LiDby Sctiools\SAPs\OijtdoofA8S\Final\LPS Outdoor ABS SAP^finai doc 



D 
0 
0 
0 
D 
D 

Section 4 
Sampling Program 

month or as necessary when field processes are revised or other QA/QC procedures 
indicate potential deficiencies. 

When deficiencies are observed during the surveUIances, the observer will 
immediately discuss the observation with the field team member and refrain the team 
member if required. If the observer finds deficiencies across multiple field members 
or teams, the IFM or FTL wiU plan and hold an investigation-specific field meeting. At 
this meeting the observations made will be discussed as well as any corrective actions 
required (i.e., refraining). 

The observer will document that surveillances have occurred in the appropriate field 
logbook. The logbook will also be used to record any field meetings that were 
conducted including topics discussed, person conducting the meeting, and field team 
members attending the meeting. 

Field audits are broader in scope than surveillances and are independent evaluations 
conducted by qualified technical or QA staff that are independent of the activities 
audited. Field audits can be conducted by CDM, internal EPA staff, or EPA contiacted 
auditors. A field audit (to be combined with an audit of other Site field/sampUng 
activities) is anticipated for this ABS field work. 

4.4.3 Field QC Samples 
Field QC samples will be collected for air and soil samples as described below. It is 
expected that drying air sample cassettes will not be required for this activity given 
the low relative humidity conditions in which sampling will take place. Table 4-3 
summarizes the collection frequency for these QC samples and indicates corrective 
actions that may be required based on their results. 

Lot Blanks - Before air samples are collected, cassette lot blanks from each filter lot 
wUl be randomly selected and submitted for analysis at a minimum frequency of one 
lot blank per 500 cassettes. The lot blanks wiU be analyzed for asbestos fibers by the 
same method as will be used for field sample analysis. The entire batch of cassettes 
will be rejected if any asbestos fiber is detected on the lot blanks. Only lots of filters 
with acceptable lot blank results are placed in the general supply area for use by 
project personnel. 

Field Blanks - The coUection frequency for air field blanks will be one field blank per 
school for each day when activities are conducted. Field blanks are coUected by 
opening the sample cassette to the ambient environment for 5 to 30 seconds then re
capping the sample cassette. The field blanks wUl be analyzed for asbestos fibers by 
the same method as will be used for field sample analysis. It is expected, based on 
historical analyses of field blanks, that asbestos stiuctures will only be observed on 
field blanks on very rare occasions. If any asbestos stiucture is observed on a field 
blank, the project database will be used to correlate the field blanks to the related field 
samples and a qualifier potentially applied. 
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Field Duplicates - Field duplicates for soU are collected from the same land use area 
as the parent soU sample but from cUfferent subsample locations. The duplicate is 
collected from the same number of subsamples as the parent sample. These samples 
will be used to evaluate the variability of sample results in a given land use area. Soil 
field duplicate samples will be collected at a rate of 1 per 20 (5 percent) of the non-QC f 
field samples, with a minimum of one field duplicate. L 

Field duplicate samples will be given a unique index ID number from the parent field 
sample; however, field personnel will reference the index ID number of the parent 
sample in the category section of the FSDS. The same location ID number will be 
assigned to the field duplicate sample as the parent field sample. 
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Section 5 
Laboratory Analysis and Requirements 

The laboratories used for all sample analysis will have participated in, and acceptably 
analyzed, the required parameters in the last two proficiency examinations from the 
National Institute of Standards and Technology/National Voluntary Laboratory 
Accreditation Program. The laboratory must also analyze project specific performance 
evaluation samples or other reference materials when requested. These analyses must 
be performed before any samples are submitted to the laboratory to confirm the 
laboratory's capabilities and may be subsequently submitted at regular intervals. In 
addition, the laboratory must participate in the laboratory fraining program 
developed by the Libby laboratory team. 

5.1 Soil Preparation and Analytical Method 
All soil samples will be fransmitted to the CDM Soil Preparation Laboratory in 
Denver, Colorado. Samples will be prepared in accordance with SOP ISSl-LIBBY-01, 
Revision 10 (SRC 2007). In brief, the raw soil sample is split into two aliquots. One 
aliquot is placed into archive, and the other aliquot is sieved into coarse (greater than 
1/4-inch) and fine fractions. The fine fraction is ground to reduce particles to a 
diameter of 250 ^m or less and this fine-ground portion is split into four aliquots. 

One aUquot of the fine-ground sample wUl be analyzed for LA by PLM-VE in accord 
with SRC-LIBBY-03, Revision 2 (SRC 2008). If tiiere is a coarse fraction of flie sample, 
it will be analyzed for LA by PLM-Gravimefric in accord with SRC-LIBBY-01, 
Revision 2 (SRC 2004). 

Aliquots of soil samples not sent for immediate analysis will be archived at the Soil 
Preparation Laboratory in accord with standard practice and as detailed in the latest 
version of the Close Support Facility Soil Preparation Plan (CDM 2004). 

5.2 Air Analytical Methods 
The high volume personal air samples collected as part of this investigation will be 
submitted for asbestos analysis using tiansmission election microscopy (TEM) in 
accord with the International Organization for Standardization (ISO) 10312 method 
counting protocols (ISO 1995), with all applicable Libby Site-specific laboratory 
modifications, including the most recent versions of modifications LB-000016, LB-
000019, LB-000028, LB-000029, LB-000030, LB-000031, LB-000053, LB-000066, LB-
000084, and LB-000085. AU asbestos sfructures (including not only LA but aU otiier 
asbestos types as well) that have appropriate Selective Area Election Diffraction 
patterns and Energy Dispersive X-Ray Analysis specfra, and having length greater 
than or equal to 0.5 jum and an aspect ratio (length:width) > 3:1, will be recorded on 
the Libby Site-specific laboratory bench sheets and elecfronic data deliverable (EDD) 
spreadsheets. 
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The personal air samples collected for the ongoing health and safety monitoring will 
be analyzed in accordance with the Response Action SAP, Revision 1 (CDM 2008c) as 
indicated by the Summary of Preparation and Analytical Requirements for Asbestos 
(Appendix F) and corresponding COC. 

5.2.1 Stopping Rules for TEM Analysis 
Field Samples 

The stopping rules for this sampling program are as follows: 

Count the sample until one of the following is achieved: 

• The target sensitivity (0.003 cc^) is achieved 

B 25 LA stiuctures are observed 

• An area of 0.5 square miUimeter (mm^) of filter has been examined 

When one of these goals is achieved, complete the final grid opening and stop. 

Field Blanks and Lot Blanks 
For field blanks and lot blanks, count an area of 0.1 mm^ and stop. 
Estimated Filter Area and Grid Opening Requirements 
Assuming that all samples may be analyzed using a direct preparation method, the 
area of the fUter that must be evaluated to achieve the target sensitivity depends on 
the size of the fUter and the volume of air drawn through the filter, as follows: 

5-2 

Area 
EFA 

TS-V -1000 

where: 

Area = Area of the filter that must be evaluated to achieve the target 
sensitivity (mm^) 

EFA = Effective filter area (mm^) 
TS = Target sensitivity (cc-i) PI 
V = Volume of air drawn through the filter (L) 
1000 = cc per L 

Assuming that a typical air sample is collected at a flow rate of about 10 L/minute for 
a time period of about 2 hours, the volume will be about 1,200 L. For a filter with an 
EFA of 385 mm2, the area requiring analysis to achieve a target sensitivity of 0.003 cc-i 
is about 0.11 mm^. Assuming that one grid opening has an area of about 0.01 mm^, 
each analysis will requfre a total of about 11 grid openings to achieve the target 
sensitivity. 
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Section 5 
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5.3 Prioritization of Air Sample Analysis 
All high volume air samples collected during the maintenance worker sampUng wfll 
be sent for analysis. Only one (randomly selected) high volume air sample of the three 
collected during each round of student sampling will initially be sent for analysis, and 
the remaining two samples will be archived. The archived high volume samples may 
be cuialyzed if additional samples are needed to support decision-making as described 
in Section 3.7. 

All low volume air samples will initially be archived. In the event that the primary, 
high volume air sample collected during the maintenance worker scenario is not 
useable then the low volume sample will be sent for analysis to the same laboratory. 

Once analyzed, all samples will be stored (archived) at the laboratory under COC 
until further notice. 

5.4 Holding Times 
No preservation requirements or holding times are established for air or soil samples 
collected for asbestos analysis. 

5.5 Laboratory Custody Procedures and Documentation 
Laboratory custody procedures are provided in the laboratories' QA management 
plan, which are reviewed by CDM as part of the laboratory procurement process and 
were independenfly audited and found to be satisfactory by EPA's Laboratory Audit 
team. 

The basic laboratory sample custody process is as described herein. Upon receipt at 
the laboratory, each sample shipment will be inspected to assess the condition of the 
shipment and the individual samples. This inspection wUl include verifying sample 
integrity. The accompanying COC records will be cross-referenced with aU of the 
samples in the shipment. The laboratory sample custodian will sign the COC records 
and maintain a copy for their project files; the original COC wiU be appended to the 
hard copy data report that is sent to CDM's laboratory coordinator. Next, the sample 
custodian may continue the COC record process by assigning a unique laboratory 
number to each sample on receipt. This number, if assigned, wiU identify the sample 
through all further handling at the laboratory. It is the laboratory's responsibility to 
maintain intemal logbooks and records throughout sample preparation, analysis, and 
data reporting. 

5.6 Documentation and Records 
Laboratory documentation and records will follow the requirements outiined below. 

5.6.1 Analyrical Data Reports 
Data reports for all samples will be submitted to the CDM laboratory coordinator and 
include a case narrative that briefly describes the number of samples, the analyses. 
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and any analytical difficulties or QA/QC issues associated with the submitted 
samples. The data report will also include signed COC forms, analytical data 
summary report pages, a QC package, and raw data, where applicable. Raw data is to 
consist of insfrument preparation logs, instiument printouts, and QC sample results 
including, instiument maintenance records, COC check-in and tiacking, raw data 
insfrument print outs of sample results, analysis run logs, and sample preparation 
logs. All original data reports will be filed in the CDM office in Denver, Colorado. The 
laboratory also wfll provide an elecfronic copy of the data to the laboratory 
coordinator and others as directed by CDM. 

5.6.2 Laboratory Data Entry Spreadsheets 
Standardized data entiy spreadsheets (EDDs) were developed specifically for the 
Libby project to ensure consistency between laboratories in the presentation and 
submittal of analytical data. In general, a unique data entry Microsoft Excel workbook 
template was developed for each type of analytical method (TEM, PCM, PLM). Since 
the beginning of the Libby project, the EDD has evolved to better accommodate the 
present and future needs of data handling, refrieval, and interpretation. An ongoing 
refinement of the EDD continues based on laboratory and data user input. 

The EDD template contains a variety of built-in quality confrol functions that improve 
accuracy of data entry and help maintain data integrity. For example, data entry 
forms utilize drop-down menus whenever possible to standardize data inputs and 
prevent franscription errors. In addition, many data input cells are coded to highlight 
omissions, apparent inconsistencies, or unexpected values so that data entry 
personnel can check and correct any errors before submittal of the EDD. The 
spreadsheet workbook also performs automatic computations of sensitivity, dilution 
factors, and concentiation, thus reducing the likelihood of analyst calculation errors. 
The EDD was designed to direcfly upload data into the project database, avoiding any 
additional data entry requirements. 

5.6.3 Modification Documentation 
All deviations from project-specific and method guidance documents will be recorded 
on the Libby Asbestos Project Record of Modification Form for Laboratory Activities 
provided in Appendix G. The Record of Modification Form w îll be used to document 
all permanent and temporary changes to analytical procedures. In addition, the 
Record of Modification Form wiU be used to document any information of interest as 
requested by EPA project management. As modifications are implemented, the 
laboratory coordinator wiU communicate the changes to the project laboratories. 

Record of Modification Forms for Laboratory Activities are completed by the case 
manager assigned by each laboratory to the Libby project or thefr designate. Once a 
form is completed, a technical review is completed by the laboratory and the Volpe 
Center project manager or designate, and then reviewed and approved by the EPA 
project leader or designate. 
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A record is kept to tiack the person who completed each form and a brief description 
of the modification documented on each form. Each completed Record of 
Modification Form for Laboratory Activities is assigned a unique ID number and 
maintained by the CDM laboratory coordinator. 

5.7 Data Management 
Sample results data will be delivered to the Volpe Center in Cambridge, 
Massachusetts and CDM's Cambridge, Massachusetts office via EDD in the most 
recent project-specific format. CDM Cambridge will also receive hard copy data 
packages, which wiU be scanned and placed in the project e-room. Elecfronic copies of 
all project deUverables, including graphics, will be filed by project number. Elecfronic 
files will be routinely backed up and archived according to individual laboratory 
processes. 

All results, field data sheet information, and survey forms will be maintained in the 
Libby project database managed by the Volpe Center under the oversight of the Volpe 
Center database management team. 
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Table 2-1. Analytical Results of Historic Surface Soil Samples per School 

Location 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
1 Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
1 Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
.Kootenai Valley Head Start 
'Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
1 Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Kootenai Valley Head Start 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 

Index ID 
1-02074-FG1 
1-02075-FG1 
1-02076-FG 
1-02078-FG 
1-02079-FG 
1-02693-FG1 
1-02694-FG1 
1-02695-FG1 
1-02696-FG1 
1-02697-FG1 
1-02698-FG1 
1-02699-FG1 
1-02700-FG1 
1-02701-FG1 
1-02702-FG1 
1-02703-FG1 
1-02704-FG1 
1-02705-FG1 
1-02706-FG1 
1-02707-FG1 
1-02708-FG1 
1-02709-FG1 
1-02710-FG1 
1-02711 
1-02713-FG1 
1-02714-FG1 
1-02756-FG1 
1-02757-FG1 
1-02758-FG1 
1-02759-FG1 
1-02765-FG1 
1-02766-FG1 
1-02767-FG1 
1-02928-FG1 
1-02929-FG1 
1-02930-FG1 
1-02931-FG1 
1-02932-FG1 
1-02933-FG1 
1-02934-FG1 
1-02935 
1-02936-FG1 
1-02937-FG1 
1-02938-FG1 
1-02939-FG1 
1-02940-FG1 
1-02941-FG1 
1-02942-FG1 
1-02943-FG1 
1-02944-FG1 
1-02945-FG1 
1-02946-FG1 
1-02947-FG1 
1-02948-FG1 
1-02949-FG1 
1-02950-FG1 
1-02951-FG1 
1-02955 
SI-00001-FG1 
SI-00002-FG1 
SI-00003-FG1 
SI-00004-FG1 
SI-00006-FG1 
SI-00009-FG1 

Date 
3/24/2001 
3/24/2001 
3/24/2001 
3/24/2001 
3/24/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/26/2001 
6/27/2001 
6/27/2001 
6/27/2001 
6/27/2001 
6/27/2001 
6/27/2001 
6/27/2001 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 

Top Depth 
(Inches bgs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Bottom Depth 
(inches bgs) 

6 
12 
3 
16 
20 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
3 
3 
3 
3 
3 

0 3 i 

Analysis 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

PLM-9002 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

PLM-9002 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

PLM-9002 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

BIN 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
Bl 
A 
Bl 
B 
A 
A 
A 
81 
A 

Result (% LA) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
<1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
<1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
TR 
ND 
TR 
<1 
ND 
ND 
ND 
TR 
ND 

A ND 1 

COM 



Table 2-1. Analytical Results of Historic Surface Soil Samples per School 

Location 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Elementary School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
1 Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 

Index ID 
SI-00010-FG1 
SI-00011-FG1 
SI-00012-FG1 
SI-00014-FG1 
SI-00016-FG1 
S1-00017-FG1 
SI-00018-FG1 
S1-00019-FG1 
SI-00020-FG1 
SI-00021-FG1 
SI-00022-FG1 
1-02024-FG1 
1-02026-FG1 
1-02032-FG1 
1-02770-FG1 
1-02771-FG1 
1-02772-FG1 
1-02774-FG1 
1-02775-FG1 
1-02776-FG1 
1-02777-FG1 
|1-02786-FG1 
1-02794-FG1 
1-02815-FG1 
1-02816-FG1 
1-02817-FG1 
1-02818-FG1 
1-02819-FG1 
1-02820-FG1 
1-02821-FG1 
1-02822-FG1 
1-02823-FG1 
1-02824-FG1 
1-02825-FG1 
1-02826-FG1 
1-02827-FG1 
1-02828-FG1 
1-02829-FG1 
1-02830-FG1 
1-02831-FG1 
1-02832-FG1 
1-02833-FG1 
1-02834-FG1 
1-02835-FG1 
1-02836-FG1 
1-02837-FG1 
1-02838-FG1 
1-02857-FG1 
1-02858-FG1 
1-02859-FG1 
1-02860-FG1 
1-02861-FG1 
1-02862-FG1 
1-02863-FG1 
1-02864-FG1 
1-02865-FG1 
1-02866-FG1 
1-02867-FG1 
1-02868-FG1 
1-02869-FG1 
1-02870-FG1 
1-02871-FG1 
1-02872-FG1 
1-02873-FG1 

Date 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
6/19/2008 
3/14/2001 
3/14/2001 
3/14/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/19/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 

Top Depth 
(inches bgs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Bottom Depth 
(inches bgs) 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

0 4 

Analysis 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

BIN 
A 
A 
A 
A 
A 
Bl 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
Bl 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
Bl 
Bl 
A 
A 
A 
A 

Result (% LA) 
ND 
ND 
ND 
ND 
ND 
TR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
TR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
TR 
TR 
ND 
ND 
ND 
ND 

COM 

u 
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Table 2-1. Analytical Results of Historic Surface Soil Samples per School 

Location 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby Middle School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 

Index ID 
1-02874-FG1 
1-02876-FG1 
1-02877-FG1 
1-02878-FG1 
1-02880-FG1 
1-02881-FG1 
1-02882-FG1 
1-02883 
1-02884-FG1 
1-02885-FG1 
1-02886-FG1 
1-02887-FG1 
1-02888-FG1 
1-02889-FG1 
1-02890-FG1 
1-02891-FG1 
1-02892-FG1 
1-02893-FG1 
1-02894-FG1 
1-02895-FG1 
1-02896-FG1 
1-02897-FG1 
1-02898-FG1 
1-02899-FG1 
1-02900-FG1 
1-02901-FG1 
1-02902-FG1 
1-02903-FG1 
1-02904-FG1 
1-02905-FG1 
1-02906-FG1 
1-02907-FG1 
1-02908-FG1 
1-02909-FG1 
1-02910-FG1 
1-02911-FG1 
1-02912-FG1 
1-02913-FG1 
1-02920-FG1 
SI-00023-FG1 
SI-00024-FG1 
SI-00025-FG1 
SI-00026-FG1 
1-01999-FG1 
1-02002-FG1 
1-02005-FG1 
1-02204-FG 
1-02391-FG1 
1-02544-FG 
1-02545-FG 
1-02549-FG 
1-02553-FG 
1-02557-FG 
1-02561-FG 
1-02564-FG 
1-02565-FG 
1-02574-FG1 
1-02575-FG 
1-02576-FG 
1-02577-FG 
1-02578-FG 
1-02579-FG 
1-02580-FG 
1-02581-FG 

Date 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
5/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/21/2001 
6/20/2001 
6/20/2001 
6/20/2001 
6/21/2001 
6/21/2001 
6/21/2001 
7/10/2008 
7/10/2008 
7/10/2008 
7/10/2008 
3/13/2001 
3/13/2001 
3/13/2001 
4/11/2001 
5/12/2001 
6/14/2001 
6/14/2001 
6/14/2001 
6/14/2001 
6/14/2001 
6/14/2001 
6/14/2001 
6/14/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 

Top Depth 
(inches bgs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Bottom Depth 
(inches bgs) 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
6 
6 
3 
6 
6 
6 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Analysis 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

PLM-9002 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

BIN 
A 
A 
A 
A 
A 
A 
A 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
81 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Result (% LA) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
<1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
TR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

CDM 



Table 2-1. Analytical Results of Historic Surface Soil Samples per School 

Location 
Libby High School 
Libby High School 
Libby High School 

iLibby High School 
Libby High School 

iLibby High School 
Libby High School 

iLibby High School 
iLibby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 

iLibby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 

iLibby High School 
Libby High School 
Libby High School 

iLibby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Ubby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 

iLibby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
1 Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Ubby High School 
Libby High School 
Ubby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 

Index ID 
1-02582-FG 
1-02583-FG 
1-02584-FG 
1-02585-FG 
1-02586-FG 
1-02587-FG1 
1-02588-FG1 
1-02589-FG1 
1-02590-FG1 
1-02591-FG1 
1-02592-FG1 
1-02593-FG1 
1-02594-FG1 
|1-02615-FG1 
1-02616-FG1 
1-02617 
1-02618-FG1 
1-02624-FG1 
1-02625-FG1 
1-02626 
1-02630-FG1 
1-02631-FG1 
1-02632-FG1 
1-02633-FG1 
1-02634-FG1 
1-02635-FG1 
1-02636-FG1 
1-02637-FG1 
1-02638-FG1 
1-02639-FG1 
1-02640-FG1 
1-02641-FG1 
1-02642-FG1 
1-02643-FG1 
1-02644-FG1 
1-02645-FG1 
1-02646-FG1 
1-02651-FG1 
1-02652-FG1 
1-02653-FG1 
1-02655-FG1 
1-02656-FG1 
1-02658-FG1 
1-02659-FG1 
1-02660-FG1 
1-02661-FG1 
1-02662-FG1 
1-02664-FG1 
1-02665-FG1 
1-02666-FG1 
1-02667-FG1 
1-02668-FG1 
1-02669-FG1 
1-02670-FG1 
1-02671-FG1 
1-02672-FG1 
1-02673-FG1 
1-02674-FG1 
1-02675-FG1 
1-02676-FG1 
1-02677-FG1 
1-02678-FG1 
1-02679-FG1 
1-02680 

Date 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/15/2001 
6/16/2001 
6/16/2001 
6/15/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/16/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 

Top Depth 
(inches bgs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6/18/2001 1 0 1 

Bottom Depth 
(Inches bgs) 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 1 

Analysis 
PLM-VE 
PLM-VE 
PLM-VE 

' PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

PLM-9002 
PLM-VE 
PLM-VE 
PLM-VE 

PLM-9002 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

PLM-9002 1 

1 BIN 
A 
A 
A 
A 
A 
A 

j A 
A 
A 
A 
A 
Bl 
A 
A 
A 
B 
A 
A 
A 
B 
A 
A 
Bl 
Bl 
Bl 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
81 
A 
A 
A 
A 
81 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
8 

Result (% LA) 
ND 
ND 
ND 

1 ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
TR 
ND 
ND 
ND 
<1 
ND 
ND 
ND 
<1 
ND 
ND 
TR 
TR 
TR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
TR 
ND 
ND 
ND 
ND 
TR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
<1 1 

COM 
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Table 2-1. Analytical Results of Historic Surface Soil Samples per School 

bfj 

D 
D 

Location 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Ubby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby High School 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 
Libby Administration Building 

Index ID 
1-02681-FG1 
1-02682-FG1 
1-02683-FG1 
1-02684-FG1 
1-02685-FG1 
1-02688-FG1 
1-02690-FG1 
1-02691-FG1 
1-02715-FG1 
1-02716-FG1 
1-02717-FG1 
1-02718-FG1 
1-02719-FG1 
1-02720-FG1 
1-02721-FG1 
1-02722-FG1 
1-02723-FG1 
1-02724-FG1 
1-02725-FG1 
1-02726-FG1 
1-02727-FG1 
1-02728-FG1 
1-02729-FG1 
1-02730-FG1 
1-02731-FG1 
1-02732-FG1 
1-02733-FG1 
1-02734-FG1 
1-02921-FG1 
1-02922-FG1 
1-02923-FG1 
1-02060-FG1 
1-02061-FG1 
1-02062-FG1 
1-02065-FG1 
CS-11644-FG 
CS-11645-FG 
CS-11646-FG 
GS-11647-FG 
CS-11648-FG 
CS-11649-FG 
CS-11650-FG 
CS-11651-FG 

Date 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/18/2001 
6/22/2001 
6/22/2001 
6/22/2001 
3/23/2001 
3/23/2001 
3/23/2001 
3/23/2001 
4/9/2003 
4/9/2003 
4/9/2003 
4/9/2003 
6/22/2001 
6/22/2001 
6/22/2001 
6/22/2001 

Top Depth 
(inches bgs) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Bottom Depth 
(inches bgs) 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
6 
4 
4 
1 
1 
6 
6 
6 
6 
6 
6 

Analysis 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 
PLM-VE 

BIN 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Result (% LA) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Notes: 
% - percent 
< - less than 
bgs - below ground surface 
PLM - polarized light microscopy 
PLM-9002 - National Institute of Occupational Health PLM method 
PLM-VE - PLM visual estimation method 
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Table 4-1. Scenario Areas and Activities per School 

School 

Kootenai Valley Head 
Start 

Libby Elementary 
School 

Libby Middle School 

Receptor Group 

Students 

IVIaintenance 
Worker 

Students 

IVIaintenance 
Worl<er 

Students 

Maintenance 
Worker 

Age 

Pre-
kindergarten; 
3-4 year olds 

Adult 

Kindergarten-
Grade 3; 

5-8 year olds 

Adult 

Grades 4-8; 
9-13 year olds 

Adult 

Sample Cassette 
Height 

34 inches 

Actor's Breathing 
Zone 

42 inches 

Actor's Breathing 
Zone 

52 inches 

Actor's Breathing 
Zone 

Scenario 

1 

2 

1 

2 

1 

2 

3 

1 

2 

1 

2 

1 

2 

Location 

Soccer field 

South 
playground 

School-wide 
School-wide 
Sidewalks 

School-wide 

Soccer field 

North 
playground 

South 
playground 

Walking path 

School-wide 
School-wide 
Blacktop and 

sidewalks 

School-wide 

Soccer field 
Paved and 

gravel 
playgrounds 
Football field 

Northeast field 

School-wide 
School-wide 

Blacktop, track, 
amphitheater, 
and sidewalks 

School-wide 

LA Remaining at 
Surface? 

No 

No 

Yes 
Yes 
No 

Yes 

No 
No 

No 

Yes 

Yes 

No 

Yes 
Yes 

No 

Yes 

No 
No 

No 

Yes 

No 

Yes 
Yes 

No 

Yes 

Activity 

Soccer 
Swinging 

General Use-
Playground 

Digging 
Raking 

Sweeping 
Mowing 
Weed 

Trimmirig 
Soccer 

Swinging 
General-use 
playground 
Swinging 

General Use-
Playground 

Walking 

Digging 
Raking 

Sweeping 

Mowing 
Weed 

Trimming 
Soccer 

Swinging 
General Use-
Playground 

Soccer 
Baseball 
Frisbee 
Digging 
Raking 

Sweeping 

Mowing 
Weed 

Trimming 

%of 
Activity 

Time 

100% 
50% 

50% 

20% 
40% 
40% 
90% 

10% 

100% 
25% 

25% 

25% 

25% 

100% 

20% 
40% 

40% 

90% 

10% 

50% 
25% 

25% 

70% 
15% 
15% 
20% 
40% 

40% 

90% 

10% 

Number of 
Participants 

3 

3 

1 

1 

3 

3 

3 

1 

1 

3 

3 

1 

1 

Number of 
Events 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Total Number 
of Filters 
Collected 

9 

9 

6 

6 

9 

9 

9 

6 

6 

9 

9 

6 

6 

Number of 
Filters 

Analyzed 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Number of 
Filters 

Archived 

6 

6 

3 

3 

6 

6 

6 

3 

3 

6 

6 

3 

3 
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Table 4-1. Scenario Areas and Activities per School 

School 

Libby High School 

Libby Administration 
Building 

Libby High School and 
Libby Administration 

Building 

Receptor Group 

Students 

Maintenance 
Worker 

Students 

Maintenance 
Worker 

Maintenance 
Worker 

Age 

Grades 9-12; 
14-18 year olds 

Adult 

Grades 8-12; 
13-18 year olds 

Adult 

Adult 

Sample Cassette 
Height 

Actor's Breathing 
Zone 

Actor's Breathing 
Zone 

Actor's Breathing 
Zone 

Actor's Breathing 
Zone 

Actor's Breathing 
Zone 

Scenario 

1 

2 

1 

2 

1 

1 

2 

1 

Location 

North PE field 

South PE field 
Varsity field 
Practice field 
School-wide 
School-wide 

Track 
Sidewalks 

School-wide 

South Field 

School-wide 

Sidewalks 

School-wide 

Parking lots 

LA Remaining at 
Surface? 

Yes 

No 

Yes 
Yes 
No 
Yes 
Yes 
No 
No 

Yes 

No 

No 

No 

No 

No 

No 

Activity 

General use-
field 

General use-
sandpit 
Soccer 
Football 
Football 
Digging 
Raking 

Leaf Blower 
Sweeping 
Mowing 
Weed 

Trimming 
Swinging 

General Use-
Playground 

Digging 
Raking 

Sweeping 
Mowing 
Weed 

Trimming 

Walk Behind 
Sweeper 

%of 
Activity 

Time 

20% 

10% 

70% 
25% 
75% 
20% 
40% 
23% 
17% 
90% 

10% 

50% 

50% 

20% 
40% 
40% 
90% 

10% 

100% 

Number of 
Participants 

3 

3 

1 

1 

3 

1 

1 

1 

Number of 
Events 

3 

3 

3 

3 

3 

3 

3 

3 

Total Number 
of Filters 
Collected 

9 

9 

6 

6 

9 

6 

6 

6 

Number of 
Filters 

Analyzed 

3 

3 

3 

3 

3 

3 

3 

3 

Number of 
Filters 

Archived 

6 

6 

3 

3 

6 

3 

3 

3 

Notes: 
LA - Libby amphibole 
% - percent 

CDM 
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Table 4-2. Average Height of Children by Age 

D 
D 

Age (yrs) 
3-4 
5-8 

9-13 
13-18 
14-18 

Median Height 
Males (cm) 

102.1 
121.6 

• 147.2 
171.0 
173.1 

Females (cm) 
100.8 
121.1 
147.4 
162.0 
162.5 

Combined (cm) 
101.5 
121.4 
147.3 
166.5 
167.8 

Combined (in) 
40 

47.8 
58.0 
65.6 
66.1 

Breathing zone (in) 
34 
42 
52 
60 
60 

Data Source: 

http://www.cdc.gov/nchs/about/major/nhanes/growthcharts/clinical_charts.htm 

Notes: 

cm - centimeters 

in - inches 

yrs - years 

D 
u 

D 
D cnvi 
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Table 4-3. Field Quality Control Sample Frequencies 

Media 
Air 

Soil 

Sample Type 
Lot Blank 

Field Blank 

Field Duplicate 

Minimum Collection 
Frequency 

1 per 500 cassettes (0.2%) 
1 per property per day 

1 per 20 field samples (5%) 

Minimum Analysis 
Frequency 

100% 
10% of total collected 

per week 

100% 

Acceptance Criteria 
ND for all asbestos 
ND for all asbestos 

>90% RPD 

Acceptance Criteria Failure Action 
Rejection of all cassettes in lot 
Analysis of additional field blanks to determine 
source of potential cross-contamination; 
qualification of sample results; evaluation of field 
sample handling procedures 
Evaluation of sample collection techniques 

Notes: 
% - percent 
ND - non-detect 
> - greater than 
RPD - relative percent difference 

CDM 
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Memorandum 

To: Mark Raney, Volpe Center Task Order Manager 

From: Thomas E. Cook, CHMM, Field Investigation Team Manager 

Date: May 15, 2009 

Subject: Libby Public Schools - Stationary Air Sampling Investigation 
Summary 

Background 
COM Federal Programs Corporation (CDM) was tasked with conducting stationary air 
sampling at five schools within the Libby School District. The purpose of the sampling event 
was to collect interior stationary air samples to support the assessment of Libby amphibole 
asbestos (LA) concentrations in the air at the public schools in Libby, Montana. This 
memorandum summarizes the air sampling investigation and analytical results. 

Investigation Summary 
Stationary air sampling was conducted between December 9 and 16, 2008 in accordance with 
the Final Sampling and Analysis Plan (SAP) for Libby Public Schools - Stationary Air Sample 
Collection (U.S. Environmental Protection Agency [EPA] 2008). The following schools were 
included in the investigation: 

• Kootenai Valley Head Start (formerly Plummer Elementary School) - 247 Indian Head 
Rd 

• Libby Elementary School (formerly Asa Wood Elementary School) - 700 Idaho Ave 

• Libby Middle School - 101 Ski Rd 

• Libby High School - 150 Education Way 

• Libby Administrative Building - 724 Louisiana Ave 

Stationary air sampling was conducted at 10 pre-determined locations within each school 
over two consecutive days. Sampling locations were selected based on areas identified by 
school administrators as having the heaviest use, while incorporating air zone delineations 
determined during inspections at the five schools in June 2008. Sampling was conducted 

DC2616.015.201.SKOOL-2950.00 
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during normal school hours and was intended to be representative of typical indoor 
conditions at each school. 

The following sections summarize the stationary air sampling conducted at each of the Libby 
schools. Field log notes (in order by logbook number) for the investigation are provided in 
Attachment A. Photographic documentation was collected at each of the schools and will be 
provided upon request. 

Kootenai Valley Head Start 
The collection of stationary air samples at Kootenai Valley Head Start (formerly Plummer 
Elementary) was conducted on December 9 and 10, 2008. Sample locations are presented on 
Figure 4-1 in Attachment B. 

Libby Elementary School 
Stationary air samples were collected at the Libby Elementary School on December 15 and 16, 
2008. Sample locations aire shown in Attachment B, Figure 4-2. 

Libby Middle School PI 
The collection of stationary air samples at Libby Middle School was conducted on 
December 9 and 10, 2008. Prior to sampling, several sample locations were changed and 
approved by EPA, as documented in Libby Field Modification #LFO-000146 
(Attachment B). Actual sample locations are depicted on Figure 4-3 in Attachment B. The 
modifications to sample locations were necessary to ensure sample collection did not 
interfere with normal school activities or create unnecessary health and safety hazards. 
Sample locations did remain in the intended air zones near the proposed locations. 

Of note, on December 10, 2008, a teacher at the Libby Middle School approached 
sampling personnel regarding a small jar located in Room 501 (science lab) that 
reportedly contained a few small flakes of vermiculite. The jar was confirmed by 
sampling personnel to contain vermiculite and the area in Room 501, in which 
approximately 100 total jars were stored, was inspected. No vermiculite was observed 
within the area or remaining jars. The jar containing vermiculite was disposed of 
properly by sampling personnel as asbestos-containing material. Room 501 was not a 
room being sampled as part of the investigation. These events are documented in 
logbook number 100972, page 5 (Attachment A). 

Libby High School 
Stationary air samples were collected at the Libby High School on December 11 and 12, 2008. 
During a routine calibration check on December 11, sample SI-00078 being collected in the 
hallway outside the women's room near Room 32 was observed to contain a white powdery 
substance (believed to be chalk dust) on and around the sample filter. Sample collection on 
this cassette continued throughout the remainder of the day. On December 12, sample SI-

0 

D 
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00078 was replaced by sample ID SI-00097; therefore, results from both cassettes should be 
taken into account when using this data set. The Libby High School sample locations are 
shown in Attachment B, Figure 4-4. 

Libby Administrative Building 
Stationary air sample collection occurred at the Libby Administrative Building on December 
11 and 12, 2008. Figures 4-5 and 4-6 (Attachment B) indicate ground floor and second floor 
sample locations, respectively, at the Libby Administrative Building. 

Sample Results 
A total of one lot blank, six field blanks, and 51 field samples were collected and analyzed as 
part of this investigation. Four additional field blanks were collected but not analyzed, in 
accordance with the quality assurance/quality control (QA/QC) requirements detailed in the 
SAP (EPA 2008). Samples were analyzed for asbestos using the Intemational Organization for 
Standardization (ISO) 10312 transmission electron microscopy method (ISO 1995) counting 
protocols, with project-specific laboratory modifications as specified in the SAP. Of the 58 
total samples analyzed, two contained detectable levels of LA: one sample was collected in 
the conmion area near Room 210 at the Libby Middle School; the other sample was collected 
in Room 2 of the Libby Elementary School. The table below summarizes these results, and the 
complete data set is provided in Attachment C. 

Summary of December 2008 Stationary Air Samples Collected at Libby Schools 

Sampling Location 

Kootenai Valley Head Start- 247 Indian Head Rd 

Libby Elementary School - 700 Idaho Ave 

Libby Middle School - 101 Ski Rd 

Libby High School - 150 Education Way 

Libby Administrative Building - 724 Louisiana Ave 

Total Number 

of 

Samples 

Analyzed 

11 

12 

11 

12 

11 

Total Number of 

Samples with 

Detections of LA 

0 

1 

1 

0 

0 

Range of Total 

LA 

Concentrations 

(s/cc) 

allND 

ND to 0.00059326 

ND to 0.00051432 

allND 

allND 

LA - Libby amphibole asbestos 

s/cc - stmctures per cubic centimeter 

ND - non-detect 

Quality Assurance/Quality Control 
All field and laboratory QA/QC activities were conducted in accordance with the SAP (EPA 
2008). Overall field QC sample collection frequency and data evaluation for the Libby 
Superfund Site is presented in the Draft Quality Assurance and Quality Control Summary 
Report for the Libby Asbestos Superfund Site (EPA 2007). 

DC2616.015.201,SKOOL-29S0.00 
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Attachment A - Field Log Notes 

Attachment B - Air Sampling Zones and Sample Locations 

Attachment C - Sample and Analytical Data for Air Samples 
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Dee Warren - CDM, Denver 
Nicole Bein - CDM, Denver 
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placed in the center ofthe sampling area lacing the ceiling, 

running on high. 

GIRA-Generai Information fbr Response Action. 

i;^-,.'.'.:^:i'-,.i.::-:!if^-i':-'.-i..-:^.\^'''!'j'i:,':'j'-.\'-:.:i:'-'..-.-r''^ 

CONTENTS 

F^GE 

1 , 

iei 
£-i?_ 
ferl 

TmijMiimmn Ao^-
"7*V 4*»^Vofcg > 9 i ^ . 

REFERENCE DATE 

czu CZ3 CZD UC CU CU CC3 C U CZI] c cu 3 CU 



ZU3 t IU3 C C U CZ) C U ' CZ3 CZD CZD CCDl 1 CU CU CU 

^ ' 

lP5'3.,!s:A-od.ko.s_v.. rr \ '<J^ui .—"r:^--

- - - • * — — ' '^ : - - - j . ^ L ft — i i , ( i 

a M 

Volpe/UbbyAsbestDS Project Logbook # 100966 
Addrass: 247 Indian Head Rd (Kootenai Valley Head 
StadlpPE: Lovsl D Owner Ubby Public Schools 
D g 5 ! g t t g L w , , ^ a r i . V * / ^ , . u ^ c O t 

lOpam Author Paul Opam (CDH) AcHvifeB: Air Sampling 
Al aoiivUBa eondudMi In aooNdaiiM wiUi Fln^ Somp^ 
P^n\JUbf/PvliaD^tio^a;::SMumii^ 
200S v«««»% r»M« ^^A*^/ /".&*«•« p*pii«-rf s»»6««4r 

n 



Volpe/Libby AsbeatoaPrqect Logbook # 100968 
Addrass: 247 Indian Head Rd (Kootenai Valley Head 
Start) PPE: Level D Owner U l ^ PuUlc Schools 
Data: W / / o / o y Weather ' bOn^f . ^U<y*cqsf 

AuHxir Paul Opem (CDH) Activfties: Afr Sampling 
Afl acthAtes raxKluctBd bl acconfanca wKh Plnai SampAio and AiwIyBto 
Plan L ^ F4jblic£ohootah-St8tlonyy Air ̂ agapla CoHaci 
2008 T9.9n I f ^ v l Cff-*-f Z". ^ ' " " D B i f j ^ f t , , 

• Jl. '• ^ 7 C 4 A M 

y>f -<?<>̂ .y/_, y/f i<2P_*ro|/|y4_- PPX<^.&ZS -PO^S^,— 
^A'Od^^^sf. \ njMiss:.—1~~-~— - _ 

ClSHfje (<̂ .f̂  M ' *̂**-*(7l-«l̂ -«>i« L-^f^-? *?{?fi?i 
/P37 exL«i, c«>«j«s^«^5.*>..'?f**̂ ^^^ 

J l t? - ^̂ ifT_cfeG<*?>^_vTTf̂ .V r^-^i^H^.^?*!?/ Lf-^-??-^ 

«ff*r «« /̂/i«}Lro«wjilife).. . " ^ •••T^?*. iT»My».ril[HLil**rjr/l.lfc/.-. 0 » 

I 

Cftum w . i ^ uS^ 
Wfc i < ^ . > ^ t f g 

Voips/Ulft}^ AabestDS Projaot Logbook # 100068 

Address: 247 Indian Head Rd (Kootenai Valley Head 
Start) PPE: Level D Owner Ubiw Public Schools 
DatB:/^/r»/<yy Weathar ^Sr*r^ ^i«*f gggt 

Author Paul Opam (CDH) ACUVWM: Air Sampling 
AHadMliea condludMl In acooiiiance with Final Sampkig and Analyala 
Plml CoBscHon ir2, 

n 

I — i CIZ c CZD CZD C 3 C C U ZZD 



fCID C CU CU CZD fZID' CZD CZ3 CZ3'^ CU CU CU CU-'^CCJ 

Volpe/Libby Asbestos Project Logbook # 100966 
Address: T^'Y^ooftfiaic^^ut gjnJUK 

PPE: Level D Owner Libby Public Schooh 
Date: i^/n/d^ Weather 30s*^f^omr^9ar 

Author Paul Opam (CDM) ActlvlUes: Air SampUng 
All activltlaa conduotad In accordance wtth Final Sanqillng and Analyais 
Plan Ubby Public ^ools—Stattonanr Air SuniJte CoHriatian Deoainber 2, 
2008 T4«iM: rm*>i 0|<»«, /^C»(MI pamtJUt^ Uim. 

lo.D. 

• /hw/yhAwi. 

'Mt 

•^"Tv^/b^ 

Volpe/Libby Asbestos P r c ^ Logbook # 100968 
Addrees: "^^"^ L M t U t u t ^CNL • ^̂  ^ ^ ^ ^ ^ 

PPE: Level D Owner Ubby Pfjjbile Schools 
DaterJfc/ft/Wt Weather ? d r * ^ . a o ^ > o a f . 

Author Paul Opem (CDH) Activities: Air Sampling 
All acHwitiaa eondintad In aoaaidanca with Final SampKng and Analyala 
Plan U b ^ PubHc Schqoift-atatlanarv Afr Sunpia Cottacilon Dooeniber 2, 

ftj^wi* . pJMik ̂ 4-:ff-. Pic 



i 1 \ 

Volpe/Libby Asbestos Pnajact Logbook # 100968 

Address: 7 ^ f l^^-zf^m A*K 

PPE: Level D Owner Ubby Public Schools 
Date: ItftxitJB Wealhar 3^*3 ^/> giw^cwff. 

Author Paul Opem (CDM) Activities: Air Sampling 
AN aoUvltlaa conducted In aooordanoa with FIral SampUng and AnaiyaiB 

Plan Ubby Public Sahooto--81atlan«^ Air S o r r ^ CoHaotion I3acanter 2, 

2008 TkOftt : f ^ l ^ ) * ^ j A ^ f o l ,0^AM.H> A^l'4. 

«S5fi> vl6BLaiV./B/̂ r«y*J«.fe î tew . « « ^ f 1 
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RBBidentiai Ramoval Oversinht Eauloment Liat: 
Small shovel, 4x6 and 9x12 poly sample bags, 5 gaMon 
buckets, radio, cell phone, camera, SKC low fkiw air pumps, 
liigh flow air pumps, Rotometer, 20" box fan," 1-HP leaf 
blower, air pump stands, tygon tubing, 0.8 um PCM cas
settes, GFIC splitters, soil probes. 

Aif Clearance Proceduree: 
Prior to sampling a 1-hp leaf blower wHI be used to blow 
down the sample area. Air sampling pumps will bis pre- and 
post-calibrated. During sampling, a 20" box fan will be 
placed in the center of the sampling area fadng the ceiling, 
running on high. 
GIRA-General Infoimatkin for Response Action. 
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INCH Utaby Asbestos Project 
CDM ConbaclDr Logbook 

Return to: 
PaulLamtneis 
60 Port Boulavaid, Suite 201 
Libby, MT 5BB23 
406-293-85SS 

Every Page: 

o Logbook number.miSal and dale avety page, Sign and date IsBtanliy I f ttia 
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DeHy Entries 

a Author, dale a thne, waalher,acliv(flas,peraoni on tsam, level of PPE, We of 

governing document 

RAWP^FtaiBl Draft Rasponse AcHon Woric Plan, AfHl 2007 
P0IWP<4=Inai Ornft Pre-OaaiBn InspeoUon AcHvWes \Mbifc Plan. Novambar 2D0S 

Residential Removal Overaiaht Eaulpment Liat: 
Small shovel, 4x6 and Sx12 poly sample bags, 5 gallon 
buckets, radio, cell phone, camera, SKC low fiow air pumps, 

I— 41 high flow air pumps, Rotometer, 20" box fan, 1-HP leaf 
blower, air pump stands, lygon tubing, 0.8 um PCM cas-
settBs, GFIC splitters, soil probes. 

Air Clearance Procedures: 
Prior to sampling a 1-hp leaf blower will be used to blow 
down the sample area. Air sampling pumps will be pre- and 
post-calibrated. During sampling, a 20' box fan will be 
placed in the center of the sampling area lacing the ceiling, 
running on high. 
GIRA-General Infomiation for Response Action. 
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Record of Modification 
to the 

I Libby Sampling and Quality Assurance Project Plan 
Field AcfivitJes 
LFO-000146 

kistructiona to Requester: Fax to contacts at bottom of form for review and approval. 
File approved copy with Data Manager at the Libby Field Office (LFO). 

Data Manager will msintain legible copies In a binder that can be accessed by LFO personnel. 

Project QAPP [circle one): 

Rcquaster: Niccile Bein 
Company: CDM 

Phase I (approved 4/00) Phase II (approved 2/01) 

Removal Action (spproved 7/00) Contaminant Screening Study (approved 5/02) 

Other (Title and approval date^: Ubbv Public Schools- Stationary Air Samoie Collectian 
SAP (12/S/20081 

lille: InvBsliqations Reld Team Leader 
Date: 04/20/2009 

Description of Modification (attach additional sheets If necessaiy; state section and page numbers of SQAPP 
thai are affected by tho proposed modification): This modification details the actual sample locations for each 
of the stalionaty air pumps used io the sctpol sampllna. These figures are revisions to tha figures presented in 
the SAP, fhese changes were necessary to ensure sanyle collection did not interfere with normal school 
actiwties or create urmeceasarv health and safetv hazards. 

Field logbook and page number where Modification is documented (or attach associated con^spondence): 
Exact placement of samolhg oumps was detemnined on the first day of sample collection. These locations were 
annotated or\ the associated Raid Sample Data Sheets and used to revise the correspontfina floures (atlachedV 

Potential implications of Modification: Although there were several slight variations in sample iouations from the 
SAP. Ihe new locations still represent the intended air zones ofthe original pumo Dlacement. 

Duration of Modification (circle one): 
Temporary Date(s):_ 

Resident addr6ss(es): 

If appropriate, attach a list of aO applicable Index Identification numbers. 

(CPermanentj^foposed Text Modification Section) Effective Date: 12/08/2008 

Proposed Text Modifications In Associated Guidance Document (attach additional sheets if necessary): The 
attached figures are revisions to the original figures presented in the SAP and reoreserrt the actual (not proposed^ 
sample locafions. Refer to attachments 1-6. 

Data Quality Indicator (circle one) - Please reference definitions on reverse side for direction on suiccting data 
quality Indicators: 

Not Applicable pject 

Technical Review and /VpprovaLVyy/ ^MA/ 
(Volpe Project Manager or dosi^me) 

Low Bias Estimate High Bias C^a Bias^ 

Dale: ^/(/o^ 

EPA Review and Approval: 
(USEPA RPM or designate) 

Date: ^ /^o9 

C:\tte«umsrWS and Sc^tJngsVeney VNTSCE»l ocal SettingsUernDOtaiy Internet riles\OLKaF\LFO-O0OK6-draft.doc 
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Kootenai Valley Head Start 
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Libby Middle School 

Floor Plan and Sampling Locations 
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Libby Administration Building 

Ground Floor Plan and Sampling Locations 
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N o t e : The report exc ludes all Lab QC results, such as those associated wi th Lab Blanks, Lab Dupl icates, Re-PreparatJon. Re-count Same , Re-count Different, Ver i f ied Analys is , etc. | 
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APPENDIX B 
SCRIPT FOR STUDENT AND MAINTENANCE WORKER SCENARIOS 

Due to the expansive scenario areas at several schools, the actors are not expected to 
thoroughly cover each area within the limited sampling periods but will strive to 
represent the entire activity area through smaller intervals of localized simulations. 

At each school, the height of the monitoring cassettes will be adjusted to represent the 
average height of the targeted age groups. Refer to Table 4-1 for the school-specific air 
monitor heights, activities to conduct at each school, and the percentage of each 2-hour 
sampling period that the activities will represent for each scenario. In most cases, the 
student and maintenance worker scenarios consist of multiple activities and therefore 
the potential exposure of a specific activity will not be evaluated. 

Student Activities: 

Swinging 
The swinging activity will be conducted at four of the five schools for the lengths of 
time specified in the table below. During the swinging activity, three actors will 
alternate between sitting on a swing and dragging their feet back and forth, pushing 
other actors on the swing set, and traveling (i.e., walk/run) between each of the swing 
sets within the designated scenario area. The actors will vary their roles throughout the 
activity such that each sample is equally representative of the various activities, and 
will remain in close proximity (i.e., 5 to 10 feet) to one another throughout the sampling 
period. 

Kootenai Valley Head Start 

Libby Elementary School 

Libby Elementary School 

Libby Middle School 

Libby Administration Building 

South playground - 60 minutes 

North playground - 30 minutes 

South playground - 30 minutes 

Paved and gravel playground - 30 minutes 

South field - 60 minutes 

General Use - Playground 
The playground general use activity will be conducted at four of the five schools for the 
lengths of time specified in the table below. During this activity, three actors will travel 
(i.e., walk/run) around the designated activity area to different pieces of jungle gym 
equipment (e.g., slide, monkey bars) and will briefly climb on the equipment, but the 



majority of time will be spent with both feet on the ground. The actors will vary their 
interaction with one another such that the time is representative of children playing 
separately as well as in groups. 

Kootenai Valley Head Start 

Libby Elementary School 

Libby Elementary School 

Libby Middle School 

Libby Administration Building 

South playground - 60 minutes 

North playground - 30 minutes 

South playground - 30 minutes 

Paved and gravel playground - 30 minutes 

South field - 60 minutes 

General Use - Field and Sandpit 
The field and sandpit general use activity will be conducted at Libby High School with 
24 minutes spent on the north physical education field and 12 minutes spent in the 
sandpit. While conducting this activity, three actors will travel (i.e., walk/run) around 
the designated activity area. During the sampling period spent in the sandpit, the actors 
will exaggerate their movements to maximize the amount of sand displaced and 
simulate the increased impact from track and field activities in this area. The actors will 
vary their interaction with one another such that the time is representative of students 
practicing separately as well as in groups. 
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Soccer 
The soccer activity will be conducted at four of the five schools for the lengths of time 
specified tn the table below. During the soccer activity, three actors will kick the soccer 
ball back and forth, travel up and down the designated activity area (i.e., walk/run), 
kick the ball at the goal, and simulate goal-keeping activities. The actors will vary their 
roles throughout the activity such that each sample is equally representative of the 
various activities. If bare areas are present, particularly around the goal, the actors will 
bias the majority of the sampling period to those exposed soil areas. 

Kootenai VaUey Head Start 

Libby Elementary School 

Libby Middle School 

Libby Middle School 

Libby High School 

Soccer field -120 minutes 

Soccer field -120 minutes 

Soccer field - 60 minutes 

Football field - 84 nninutes 

South PE field - 84 minutes D 
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Football 
The football activity will be conducted at Libby High School for a period of 120 minutes. 
During the football activity, three actors will simulate football drills, warming up (e.g., 
stretching, push-ups, etc.) throwing and catching the football, crawling and impacting 
the ground's surface (to simulate tackling), traveling up and down the designated 
activity areas (i.e., walk/run), and walking between the practice field and game field. 
To prevent excessive jostling of the air cassettes and potentially releasing accumulated 
particulates, the actors will repeatedly strike the surface of the ground with a hand 
instead of impacting the ground with their body. This activity will demonstrate the 
releasabiUty of soil particles into the air upon impact and minimize the potential for soil 
being drawn through the filter while in contact with the ground's surface. The actors 
will vary their roles throughout the activity such that each sample is equally 
representative of the various activities, and will maintain positions in proximity with 
one another to monitor the influence of their interaction. 

Baseball 
The baseball activity will be conducted at Libby Middle School for a period of 18 
minutes. During the baseball activity, three actors will simulate throwing, hitting, and 
catching a baseball in the infield and outfield, traveling around the baseball diamond 
(i.e., walk/run), and sliding into the four bases. The actors will vary their roles 
throughout the activity such that each sample is equally representative of the various 
activities, and will maintain positions in proximity with one another to monitor the 
influence of their interaction. 

Frisbee® 
The Frisbee® activity will be conducted at Libby Middle School for a period of 18 
minutes. During the Frisbee® activity, three actors will travel around the designated 
activity area (i.e., walk/run), while throwing and catching a Frisbee®. The actors will 
interact with each other, but will spread out to a reasonable distance for throwing a 
Frisbee®. 

Walking Path 
The walking path activity wUl be conducted at Libby Elementary School for a period of 
120 minutes. During the walking activity, three actors will walk around the path as 
many times as possible within the sampling period. The actors will alternate their 
position tn line (i.e., lead, middle, tail) and formation throughout the activity (i.e., two 
people walking together and a third person walking separately; three people walking 
separately in a line). The distance between groups of walkers will be approximately 5 



feet. The actors will vary their speed between 1.5 and 4 mph, and wiU strive for an 
average speed of 2 mph. 

Maintenance Worker Activities: 

Digging 

The diggtag activity will be conducted at each of the five schools for a period of 24 
minutes; however digging will not take place on the Libby High School footbaU field or 
on the Libby Middle School soccer field. Several random locations within the 
designated activity area will be selected. The actor wiU utilize a shovel to remove soil 
from a depth of 6 inches below ground surface (bgs) in a 2-foot by 2-foot square area. 
The soil will temporarily be staged on a tarp adjacent to the digging site. 

Once the hole has been started, the actor will kneel down and continue digging with a 
trowel to a depth of 12 inches bgs. After the target depth is reached, the soil will be 
returned to the hole and tamped down with the shovel. The actor will proceed to a new 
digging location and wUl complete as many as possible during the allotted sampling 
period, but it is anticipated that only three locations will be completed. The actor will 
rotate throughout the activity to face different compass directions at each digging 
location. 

The actor wiU reserve an aliquot of soil from each digging location to create a composite 
soil sample. Each sample will also be inspected for visual vermiculite as described in 
Section 4. 

The digging locations will be restored as needed after the sampling period has ended 
with fertilized soil, seed, and water. 

Raking 
The raking activity will be conducted at each of the five schools for a period of 48 
minutes. During the raking activity, one actor will use a metal leaf rake that is 
approximately 20 to 28 inches wide to disturb the top half-inch of soil with an 
aggressive raking motion. Raking will occur in an arched motion raking from the left of 
the actor to the right, while raking the debris inw^ard. Because it will not be possible in 
some cases to rake the entire area within the sampUng period, five intervals of 8 
minutes each wUl be created to represent the larger activity area. The remaining 8 
minutes of the sampling period are allocated for walking from one raking location to 
another. The actor will also strive to equalize the amount of time spent facing each of 
the four compass directions while raking and moving to new locations. 
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The raking activity will only include picking up the accumulated debris at the Libby 
High School football field. Ln this case, the actor will place grass clippings into a lined 
receptacle once several small piles have been accumulated, and this wiU be done within 
the allotted 8-minute interval. 

Manual Sweeping 
The manual sweeping activity wiU be conducted at each of the five schools for a period 
of 48 minutes. During the sweeping activity, one actor will use a large, coarse bristle 
broom to sweep the surfaces of the sidewalks, blacktop play areas, and/or track as 
specified in the table below and will preferentially select areas with visible soil 
accumulated on the surface. A leaf blower wUl be used at the Libby High School track. 
Because it will not be possible in some cases to sweep the entire area within each subset, 
several smaller intervals will be created to represent the larger activity area. The actor 
will also strive to equally represent each of the four compass directions while sweeping 
and moving to new locations. 

Kootenai Valley Head Start 

Libby Elementary 

Libby Elementary 

Libby Elementary 

Libby Middle School 

Libby Middle School 

Libby Middle School 

Libby Middle School 

Libby High School 

Libby High School 

Libby Administration Building 

Sidewalks - 48 minutes 

Sidewalks - 8 minutes 

North blacktop - 20 minutes 

South blacktop - 20 minutes 

Sidewalks -11 minutes 

Paved playgroimd -11 minutes 

Amphitheater -11 minutes 

Track -15 minutes 

Sidewalks - 20 minutes 

Track* - 28 minutes 
*A leaf blower will be used on this track only. 

Sidewalk - 48 minutes 

Mowing 
The mowing activity will be conducted at each of the five schools for a period of 108 
minutes. During the mowing activity, one actor will operate the ride-on mower utilized 

Q 



by the Libby Public School system. The actor will mow in straight lines, first proceeding 
north and south, followed by traveling east and west. Because it wUl not be possible in 
some cases to mow the entire area within the sampling period, five smaller intervals of 
20 minutes each will be created to represent the larger activity area. The remaining time p 
in the sampling period will be spent walking from one location to another. L 

Weed Trimming 
The weed trimming activity will be conducted at each of the five schools for a period of 
12 minutes. During the weed trimming activity, one actor wUl operate the string p, 
trimmer used by the Libby Public School system to edge along buildings and sidewalks [J 
at the end of the mowing activity. Trimming will be done using a side to side sweeping 
motion with the operator moving in a series of straight lines. Because it will not be F 
possible in some cases to trim weeds across the entire area within the sampling period, '—' 
two smaller intervals of 5 minutes each will be created to represent the larger activity 
area. The remaining time in the sampling period will be spent walking from one 
location to another. 

Power Sweeping 
The power sweeping activity will be conducted at Libby High School and the Libby 
Administration Building for a period of 120 minutes. During the power sweeping 
activity, one actor will operate the walk-behind sweeper used by the Libby Public 
School system to simulate sweeping the parking lots. Because it may not be possible in 
some cases to sweep the entire area within the sampling period, four smaller of 12 
minute intervals will be created to represent the larger activity area. The remaining time 
in the sampling period will be spent walking from one location to another. 
After 60 minutes of sampling have passed at the first school, the actor wiU pause the 
activity, tum off the pumps, and cap the air cassettes. After decontaminating the 
equipment and mobilizing to the second school, the activity wiU be resumed for the 
remaining 60 minutes. 
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APPENDIX C 
INTERIM APPROACH FOR EVALUATION OF UNCERTAINTY AROUND 

THE MEAN OF A SET OF ASBESTOS CONCENTRATION VALUES 

1.0 INTRODUCTION 

Human health risk assessments typically seek to estimate the risk to a person from 
exposure to a contaminant in an environmental medium at a particular location (often 
referred to as an exposure unit or exposure area). A key assumption in this approach is 
that exposure within the exposure unit is random (i.e., a receptor is equally Ukely to be 
exposed in aU sub-locations within the exposure unit). Because of this assumption, the 
risk from a chemical tn a medium is related to the arithmetic mean concentration of that 
chemical averaged over the entire exposure area. However, the true arithmetic mean 
concentration cannot be calculated with certainty from a limited number of 
measurements. Because of this, the USEPA recommends that the upper 95th percentile 
confidence limit (UCL) of the arithmetic mean at each exposure area be used when 
calculating exposure and risk at that location (USEPA 1992). If the 95% UCL exceeds the 
highest detected concentration, the highest detected value is used instead (USEPA 
1989). 

The mathematical approach that is most appropriate for computing the 95% UCL of a 
data set depends on a number of factors, including the number of samples in the data 
set, the type of distribution from which the samples are drawn, and the degree of 
censoring (occurrence of values below the detection limit). To help address these 
technical complexities, EPA has developed a specialized computer application referred 
to as ProUCL (USEPA 2007). This application calculates a number of alternatives 
estimates of the UCL for a data set provided by the user, and, based on the attributes of 
the data set, identifies which UCL estimate is most appropriate for use in risk 
assessment calculations. 

An important assumption in the operation of the ProUCL software is that the 
concentration values provided in the data set are accurate. However, in the case of 
asbestos data sets, this assumption is not usually vaUd. This is because the 
concentration of asbestos in a sample is estimated by using microscopic techniques to 
determine the number of asbestos structures per unit medium. For example, for the 
analysis of an air sample: 

Cobs = Nobs / Vanal 
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where: 

Cobs = Observed concentration in air (s/cc) 
Nobs = Number of asbestos structures counted during an analysis 
Vanal = Volume of air (cc) that passed through the area of filter analyzed 

However, the actual number of asbestos structures observed during an analysis is itseU 
a random variable characterized by the Poisson distribution: 

Nobserved ~ PoisSOn(Nexpected) 

where: 

l>lexpected ~ ^ t r u e ' Vanal 

Thus, the observed concentration is a Poisson random variable given by: 

Cobserevd ~ PoisSOn(Ctrue Vanal) / Vanal 

For example, assume that the true concentration of asbestos in a sample of air was 0.026 
s/cc, and that 100 L of air was passed through a filter with an area of 100 mm^. This 
would result in an average loading on the filter of 26.0 s/mm^. If a total area of 0.1 mm^ 
of filter (about 10 grid openings) were examined by the microscopist, it would be 
expected that the number of structures observed would be, on average across multiple 
analyses, about 2.6. However, in any one analysis, the number of structures observed 
can not be 2.6, but must be an integer (0,1, 2,3, 4, 5, etc.). The relative probabUity of 
observing each of these alternative counts is shown in Figure C-1. 

This Poisson measurement error in each sample concentration estimate, superimposed 
on the random sampling variability between different samples, results in a "mixed F 
distribution" with complex statistical properties. For example, if the true distribution of '—' 
air concentrations were characterized by a lognormal distribution, the sample set ^ 
available for analysis would be a Poisson-lognormal (PLN). 

Because ProUCL assumes that the only source of variation between samples is sampling r 
error, and was never intended to deal with the case where measurement error was also L 
occurring, use of ProUCL to estimate the 95% UCL of an asbestos data set does not yield 
results with the desired statistical properties (95 out of 100 UCL values exceed the true 
mean). Rather, the probability that the computed UCL exceeds the true mean is 
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decreased, with the magnitude of the decrease depending on the size of the data set, the 
average number of counts, and the number of samples with a coimt of zero. 

At present, the EPA is working to develop a computer application that is similar in 
concept to ProUCL, except that it is capable of dealing with mixed distributions that 
contain Poisson measurement error. However, this new application is not yet available 
for use. Therefore, an alternative approach must be used untU that application is 
available. The purpose of this Attachment is to describe an interim approach that has 
been developed for use at the Libby Superfund site. This method is a screening 
approach that is not statisticaUy rigorous, but which does provide a semi-quantitative 
basis for estimating the magnitude of the uncertainty tn the observed mean of an 
asbestos data set. 

2.0 INTERIM APPROACH 

One approach for characterizing the uncertainty around the mean of an asbestos data 
set is to use Monte Carlo simulation. In this approach, it is first necessary to specify the 
"true" distribution of concentration values in the medium being sampled, and to 
specify the amount of sample analyzed. Given this, a large number of alternative data 
sets may be generated, and the variability in the observed means may be characterized 
as a function of the average number of particles counted per sample, the number of 
samples in the data set, and the variability between samples in the data set. 

In general, the true underlying distribution that characterizes the variability between 
different samples in a medium is not known. However, in most cases, the distribution is 
right skewed, and is often reasonably approximated by a lognormal distribution. If the 
true distribution is less skewed than a lognormal, then assumption of lognormality will 
generally tend to overestimate uncertainty somewhat. Based on this, for this interim 
method, the underlying distribution of concentration values was assumed to be 
lognormal. The between-sample variability in a lognormal distribution is characterized 
by the geometric standard deviation (GSD). For the purposes of this effort, three 
alternative GSD values were evaluated (3, 6, and 10). A GSD of 3 is suspected to be at 
the low end of the range of values that might occur at Libby, while a GSD of 10 is 
suspected to be near the high end of the likely range. The number of samples in each 
data set was assumed to vary from a small number (5) up to a high number (80). Each 
sample was assumed to be analyzed by a procedure with random Poisson counting 
error, with the average number of particles counted per analysis (A = Ctrue • Vanai) 
ranging from 3 to 20. The meein of each simulated data set was computed, and divided 
by the true mean in order to normalize the values. 



3.0 RESULTS 

The results of the simulation (presented as the range from the 5th percentile to the 95th 
percentile of the ratio of the simulated mean divided by the true mean) are shown in 
Figure C-2. As expected, the width of the sampling distribution of the mean tends to 
decrease as sample number increases, and to increase as a function of underlying 
variability (GSD). Based on this figure, the approximate uncertainty around the 
observed mean of an asbestos data set may be assessed as follows: 

1. Compute the observed mean and GSD of the data set. 
2. Based on the GSDobs, estimate the potential magnitude of the uncertainty in the 

mean based on the sample size and the GSDobs- For example, for a data set of size 
20 and a GSDobs = 6, it may be estimated that the true mean is probably within a 
factor of about 3 (either higher or lower) of the observed mean. 

3. Using the high end of the uncertainty range, estimate a "high end" value for the 
mean. In the example above, the high end estimate would be 3-times the sample 
mean. 

As emphasized above, this simulation approach does not constitute a rigorous method 
for computing the 95% UCL of a given data set. The chief limitation to the method is 
that it assumes the observed sample GSD is reasonably close to the truth. However, the 
value of GSDobs is a random variable, and the true GSD might be either higher or lower 
than the value of GSDobs. Consequently, the high end estimate for a data set might be 
either higher or lower than a rigorously computed UCL for that data set. 

REFERENCES 

USEPA. 2007. ProUCL Version 4.00.02 User Guide. U.S. Environmental Protection 
Agency, Office of Research and Development, National Exposure Research Laboratory. 
EPA/600/R-07/038. AprU 2007. AvaUable online at www.epa.gov. 
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FIGURE C-1 
EXAMPLE POISSON DISTRIBUTION 
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FIGURE C-2 
SIMULATED UNCERTAINTY IN THE MEAN OF A PLN DATA SET 
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APPENDIX D 
STANDARD OPERATING PROCEDURES 

(provided electronically) 

SOP Description 

Sample Custody 

Packaging and Shipping of Enviroiunental Samples 

Guide to Handling of Investigation-Derived Waste 

Field Logbook Content and Control 

Photographic Documentation of Field Activities 

Field Equipment Decontamination at Nonradioactive Sites 
Control of Measurement and Test Equipment 
SOP for the Sampling of Asbestos Fibers in Air 
Completion of Field Sample Data Sheets 
Soil Sample Collection at Residential and Commercial Properties 
Semi-Quantitative Visual Estimation of Vermiculite in Soils at 
Residential and Commercial Properties 
Global Positioning SateUite Coordinate Collection and Handling 
Texture Classification; United States Department of Agriculture, 
Natural Resources Conservation Service 

SOP ID 

CDM SOP 1-2, with 
modification 
CDM SOP 2-1, with 
modification 
CDM SOP 2-2, with 
modification 
CDM SOP 4-1, with 
modUication 
CDM SOP 4-2, with 
modification 
CDM SOP 4-5, with 
modification 
CDM SOP 5-1 
EPA-LIBBY-01 Rev. 1 
CDM-LIBBY-03, Rev. 5 
CDM-LIBBY-05, Rev. 2 

CDM-LIBBY-06, Rev. 1 
CDM-LIBBY-09, Rev. 0 

N /A 
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1.0  Objective 
Because of the evidentiary nature of samples collected during environmental investigations, possession must be 
traceable from the time the samples are collected until their derived data are introduced as evidence in legal proceedings. 
To maintain and document sample possession, sample custody procedures are followed. All paperwork associated with 
the sample custody procedures will be retained in CDM Federal Programs Corporation (CDM) files unless the client 
requests that it be transferred to them for use in legal proceedings or at the completion of the contract. 
  
Note: Sample custody documentation requirements vary with the specific EPA region or client. This SOP is intended to 
present basic sample custody requirements, along with common options. Specific sample custody requirements shall be 
presented in the project-specific quality assurance (QA) project plan or project-specific modification or clarification form 
(see Section U-1).  
 
2.0  Background 
2.1  Definitions 
Sample - A sample is material to be analyzed that is contained in single or multiple containers representing a unique 
sample identification number. 
 
Sample Custody - A sample is under custody if: 1.  It is in your possession 
 2.  It is in your view, after being in your possession 
 3.  It was in your possession and you locked it up 
 4.  It is in a designated secure area 
 
Chain-of-Custody Record - A chain-of-custody record is a form used to document the transfer of custody of samples 
from one individual to another. 
 
Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used to detect 
tampering with samples after they have been packed for shipping. 
 
Sample Label - A sample label is an adhesive label placed on sample containers to designate a sample identification 
number and other sampling information. 
 
Sample Tag - A sample tag is attached with string to a sample container to designate a sample identification number and 
other sampling information. Tags may be used when it is difficult to physically place adhesive labels on the container 
(e.g., in the case of small air sampling tubes). 
 
3.0 General Responsibilities  
Sampler - The sampler is personally responsible for the care and custody of the samples collected until they are properly 
transferred or dispatched. 
 
Field Team Leader - The field team leader (FTL) is responsible for ensuring that strict chain-of-custody procedures are 
maintained during all sampling events. The FTL is also responsible for coordinating with the subcontractor laboratory to  

A Technical Standard Operating Procedures  Page 1 of 6 
TSOP 1-2.32207 



SOP 1-2 
Sample Custody Revision: 5 

Date: March 2007 
 

 
ensure that adequate information is recorded on custody records. The FTL determines whether proper custody 
procedures were followed during the fieldwork. 
 
Field Sample Custodian - The field sample custodian, when designated by the FTL, is responsible for accepting custody 
of samples from the sampler(s) and properly packing and shipping the samples to the laboratory assigned to do the 
analyses. A field sample custodian is typically designated only for large and complex field efforts. 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the 
field plan or site/quality assurance project plan (QAPP).  
 
4.0  Required Supplies 
P Chain-of-custody records (applicable client or CDM forms) P Custody seals 
P Sample labels and/or tags P Clear tape 
P EPA Field Operations Records Management System II Lite™ 

(FORMS II Lite™) software (if required) 
P Computer 
P Printer 

P Printer paper  
 
5.0  Procedures 
5.1  Chain-of-Custody Record 
This procedure establishes a method for maintaining custody of samples through use of a chain-of-custody record. This 
procedure will be followed for all samples collected or split samples accepted. 
 
Field Custody 
1. Collect only the number of samples needed to represent the media being sampled. To the extent possible, determine 

the quantity and types of samples and sample locations before the actual fieldwork. As few people as possible shall 
handle samples. 

 
2. Complete sample labels or tags for each sample using waterproof ink. 
 
3. Maintain personal custody of the samples (in your possession) at all times until custody is transferred for sample 

shipment or directly to the analytical laboratory. 
 
Transfer of Custody and Shipment 
1. Complete a chain-of-custody record for all samples (see Figure 1 for an example of a chain-of-custody record. Similar 

forms may be used when requested by the client). When transferring the possession of samples, the individuals 
relinquishing and receiving will sign, date, and note the time on the record. This record documents sample custody 
transfer from the sampler, often through another person, to the sample custodian in the appropriate laboratory. 

 
P The date/time will be the same for both signatures when custody is transferred directly to another person. When 

samples are shipped via common carrier (e.g., Federal Express), the date/time will not be the same for both 
signatures. Common carriers are not required to sign the chain-of-custody record. 

 
P In all cases, it must be readily apparent that the person who received custody is the same person who 

relinquished custody to the next custodian.  
 
P If samples are left unattended or a person refuses to sign, this must be documented and explained on the chain-

of-custody record. 
 
Note: If a field sample custodian has been designated, he/she may initiate the chain-of-custody record, sign, and date as 
the relinquisher. The individual sampler(s) must sign in the appropriate block, but does (do) not need to sign and date as 
a relinquisher (refer to Figure 1). 
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2. Package samples properly for shipment and dispatch to the appropriate laboratory for analysis. Each shipment must 

be accompanied by a separate chain-of-custody record. If a shipment consists of multiple coolers, a chain-of-custody 
record shall be filled out for each cooler documenting only samples contained in that particular cooler. 

 
3. The original record will accompany the shipment, and the copies will be retained by the FTL and, if applicable, 

distributed to the appropriate sample coordinators. Freight bills will also be retained by the FTL as part of the 
permanent documentation. The shipping number from the freight bill shall be recorded on the applicable chain-of-
custody record and field logbook in accordance with TSOP 4-1, Field Logbook Content and Control. 

 
Procedure for Completing CDM Example Chain-of-Custody Record  
The following procedure is to be used to fill out the CDM chain-of-custody record. The record provided herein (Figure 1) is 
an example chain-of-custody record. If another type of custody record (i.e., provided by the EPA Contract Laboratory 
Program (CLP) or a subcontract laboratory or generated by FORMS II Lite™) is used to track the custody of samples, the 
custody record shall be filled out in its entirety. 
 
1. Record project number.  
2. Record FTL for the project (if a field sample custodian has been designated, also record this name in the “Remarks” box). 
3. Record the name and address of the laboratory to which samples are being shipped. 
4. Enter the project name/location or code number. 
5. Record overnight courier’s airbill number. 
6. Record sample location number. 
7. Record sample number.  
8. Note preservatives added to the sample. 
9. Note media type (matrix) of the sample. 
10. Note sample type (grab or composite). 
11. Enter date of sample collection. 
12. Enter time of sample collection in military time. 
13. When required by the client, enter the names or initials of the samplers next to the sample location number of the 

sample they collected. 
14. List parameters for analysis and the number of containers submitted for each analysis. 
15. Enter appropriate designation for laboratory quality control (e.g., matrix spike/matrix spike duplicate [MS/MSD], matrix 

spike/duplicate [MS/D]), or other remarks (e.g., sample depth). 
16. Sign the chain-of-custody record(s) in the space provided. All samplers must sign each record. 
17. If sample tags are used, record the sample tag number in the “Remarks” column. 
18. The originator checks information entered in Items 1 through 16 and then signs the top left “Relinquished by” box, 

prints his/her name, and enters the current date and time (military). 
19. Send the top two copies (usually white and yellow) with the samples to the laboratory; retain the third copy (usually 

pink) for the project files. Retain additional copies for the project file or distribute as required to the appropriate 
sample coordinators. 

20. The laboratory sample custodian receiving the sample shipment checks the sample label information against the 
chain-of-custody record. Sample condition is checked and anything unusual is noted under “Remarks” on the chain-
of-custody record. The laboratory custodian receiving custody signs in the adjacent “Received by” box and keeps the 
copy. The white copy is returned to CDM. 

 
5.2  Sample Labels and Tags 
Unless the client directs otherwise, sample labels or tags will be used for all samples collected or accepted for CDM projects. 
 
1. Complete one label or tag with the information required by the client for each sample container collected. A typical 

label or tag would be completed as follows (see Figure 2 for example of sample tag; labels are completed with the 
equivalent information):  

 
P Record the project code (i.e., project or task number). 
P Enter the station number (sample number or EPA CLP identification number) if applicable. 
P Record the date to indicate the month, day, and year of sample collection. 
P Enter the time (military) of sample collection. 
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P Place a check to indicate composite or grab sample. 
P Record the station (sample) location. 
P Sign in the space provided. 
P Place a check next to “yes” or “no” to indicate if a preservative was added. 
P Place a check under “Analyses” next to the parameters for which the sample is to be analyzed. If the desired 

analysis is not listed, write it in the empty slot. Note: Do not write in the box for “laboratory sample number.” 
P Place or write additional relevant information under “Remarks.” 

 
2. Place adhesive labels directly on the sample containers. Place clear tape over the label to protect from moisture. 
 
3. Securely attach sample tags to the sample bottle. On 2.27 liter (80 oz.) amber bottles, the tag string may be looped 

through the ring-style handle and tied. On all other containers, it is recommended that the string be looped around the 
neck of the bottle, then twisted, and relooped around the neck until the slack in the string is removed. 

 
4. Double-check that the information recorded on the sample tag is consistent with the information recorded on the 

chain-of-custody record. 
 
5.3  Custody Seals 
Two custody seals must be placed on opposite corners of all shipping containers (e.g., cooler) before shipment. The 
seals shall be signed and dated by the shipper. 
 
Custody seals may also be required to be placed on individual sample bottles. Check with the client or refer to EPA 
regional guidelines for direction. 
 
5.4  Sample Shipping 
CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples defines the requirements for packaging and 
shipping environmental samples. 
 
6.0  Restrictions/Limitations 
Check with the EPA region or client for specific guidelines. If no specific guidelines are identified, this procedure shall be 
followed. 
 
For EPA CLP sampling events, combined chain-of-custody/traffic report forms generated with EPA FORMS II Lite™ or 
other EPA-specific records may be used. Refer to regional guidelines for completing these forms. 
 
The EPA FORMS II Lite™ software may be used to customize sample labels and custody records when directed by the 
client or the CDM project manager. 
 
7.0  References 
U. S. Army Corps of Engineers. 2001. Requirements for the Preparation of Sampling and Analysis Plan, EM 200-1-3. 
Appendix F. February. 
 
U. S. Environmental Protection Agency. Revised March 1992. National Enforcement Investigations Center, Multi-Media 
Investigation Manual, EPA-330/9-89-003-R. p.85. 
 
__________. Region IV. 1996. Environmental Investigations Standard Operating Procedures and Quality Assurance 
Manual. Section 3.3. May. 
 
__________. 2002. FORMS II Lite™ User’s Guide, Version 5.1. 
 
__________. 2002. EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5, EPA/240/R-02/009. Section 2.2.3. 
December. 
 
__________. 2004. Contract Laboratory Program (CLP), Guidance for Field Samplers, EPA-540-R-00-003. Final. Section 
3.2. August. 
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Figure 1 
Example CDM Chain-of-Custody Record 

 
 

 
 
Note: If requested by the client, different chain-of-custody records may be used. Copies of the template for this record may 

be obtained from the Chantilly Graphics Department. 
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Figure 2 
Example Sample Tag 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Note: Equivalent sample labels or tags may be used. 
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1.0  Objective 
The objective of this SOP is to outline the requirements for the packaging and shipment of environmental samples. 
Additionally, Sections 2.0 through 7.0 outline requirements for the packaging and shipping of regulated environmental 
samples under the Department of Transportation (DOT) Hazardous Materials Regulations, the International Air Trans-
portation Association (IATA), and International Civil Aviation Organization (ICAO) Dangerous Goods Regulations for 
shipment by air and applies only to domestic shipments. This SOP does not cover the requirements for packaging and 
shipment of equipment (including data loggers and self-contained breathing apparatus [SCBAs] or bulk chemicals that are 
regulated under the DOT, IATA, and ICAO. 
 
1.1  Packaging and Shipping of All Samples 
This standard operating procedure (SOP) applies to the packaging and shipping of all environmental samples. If the 
sample is preserved or radioactive, the following sections may also be applicable. 
 

Section 2.0 - Packaging and Shipping Samples Preserved with Methanol 
Section 3.0 - Packaging and Shipping Samples Preserved with Sodium Hydroxide 
Section 4.0 - Packaging and Shipping Samples Preserved with Hydrochloric Acid 
Section 5.0 - Packaging and Shipping Samples Preserved with Nitric Acid 
Section 6.0 - Packaging and Shipping Samples Preserved with Sulfuric Acid 
Section 7.0 - Packaging and Shipping Limited-Quantity Radioactive Samples 

 
1.2  Background 
1.2.1  Definitions 
Environmental Sample - An aliquot of air, water, plant material, sediment, or soil that represents the contaminant levels 
on a site. Samples of potential contaminant sources, like tanks, lagoons, or non-aqueous phase liquids are normally not 
“environmental” for this purpose. This procedure applies only to environmental samples that contain less than reportable 
quantities for any foreseeable hazardous constituents according to DOT regulations promulgated in 49 CFR - Part 
172.101 Appendix A. 
 
Custody Seal - A custody seal is a narrow adhesive-backed seal that is applied to individual sample containers and/or 
the container (i.e., cooler) before offsite shipment. Custody seals are used to demonstrate that sample integrity has not 
been compromised during transportation from the field to the analytical laboratory. 
 
Inside Container - The container, normally made of glass or plastic, that actually contacts the shipped material. Its 
purpose is to keep the sample from mixing with the ambient environment. 
 
Outside Container - The container, normally made of metal or plastic, that the transporter contacts. Its purpose is to 
protect the inside container. 
 
Secondary Containment - The outside container provides secondary containment if the inside container breaks (i.e., 
plastic overpackaging if liquid sample is collected in glass). 
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Excepted Quantity - Excepted quantities are limits to the mass or volume of a hazardous material in the inside and 
outside containers below which DOT, IATA, ICAO regulations do not apply. The excepted quantity limits are very low. 
Most regulated shipments will be made under limited quantity. 
 
Limited Quantity - Limited quantity is the maximum amount of a hazardous material below which there are specific 
labeling or packaging exceptions. 
 
Performance Testing - Performance testing is the required testing of outer packaging. These tests include drop and 
stacking tests. 
 
Qualified Shipper - A qualified shipper is a person who has been adequately trained to perform the functions of shipping 
hazardous materials. 
 
1.2.2  Associated Procedures 
P CDM Federal SOP 1-2, Sample Custody 
 
1.2.3  Discussion 
Proper packaging and shipping is necessary to ensure the protection of the integrity of environmental samples shipped for 
analysis. These shipments are potentially subject to regulations published by DOT, IATA, or ICAO. Failure to abide by 
these rules places both CDM and the individual employee at risk of serious fines. The analytical holding times for the 
samples must not be exceeded. The samples shall be packed in time to be shipped for overnight delivery. Make 
arrangements with the laboratory before sending samples for weekend delivery. 
 
1.3  Required Equipment 
P Coolers with return address of the appropriate CDM office P Bubble wrap (optional) 
P Heavy-duty plastic garbage bags P Ice 
P Plastic zip-type bags, small and large P Custody seals 
P Clear tape 
P Nylon reinforced strapping tape 

P Completed chain-of-custody record or contract labora-
tory program (CLP) custody records, if applicable 

P Duct tape P Completed bill of lading 
P Vermiculite (or an equivalent nonflammable material that is 

inert and absorbent)* 
P “This End Up” and directional arrow labels 

 
*Check for any client-specific or laboratory requirements related to the use of absorbent packaging materials. 
 
1.4  Packaging Environmental Samples 
The following steps must be followed when packing sample bottles and jars for shipment: 
 
1. Verify the samples undergoing shipment meet the definition of “environmental sample” and are not a hazardous material 

as defined by DOT. Professional judgment and/or consultation with qualified persons such as the appropriate health and 
safety coordinator or the health and safety manager shall be observed. 

 
2. Select a sturdy cooler in good repair. Tape any interior opening in the cooler (drain plug) from the inside to ensure 

control of interior contents. Also, tape the drain plug from the outside of the cooler. Line the cooler with a large heavy-
duty plastic garbage bag. 

 
3. Be sure the caps on all bottles are tight (will not leak); check to see that labels and chain-of-custody records are 

completed properly (SOP 1-2, Sample Custody). 
 
4. Place all bottles in separate and appropriately sized plastic zip-top bags and close the bags. Up to three VOA vials may 

be packed in one bag. Binding the vials together with a rubber band on the outside of the bag, or separating them so 
that they do not contact each other, will reduce the risk of breakage. Bottles may be wrapped in bubble wrap. Optionally, 
place three to six VOA vials in a quart metal can and then fill the can with vermiculite or equivalent. Note: Trip blanks 
must be included in coolers containing VOA samples. 
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5. Place 2 to 4 inches of vermiculite (or equivalent) into a cooler that has been lined with a garbage bag, and then place the 

bottles and cans in the bag with sufficient space to allow for the addition of packing material between the bottles and 
cans. It is preferable to place glass sample bottles and jars into the cooler vertically. Glass containers are less likely to 
break when packed vertically rather than horizontally. 

 
6. While placing sample containers into the cooler, conduct an inventory of the contents of the shipping cooler against the 

chain-of-custody record. The chain-of-custody with the cooler shall reflect only those samples within the cooler. 
 
7. Put ice in large plastic zip-top bags (double bagging the zip-tops is preferred) and properly seal. Place the ice bags on 

top of and/or between the samples. Several bags of ice are required (dependant on outdoor temperature, staging time, 
etc.) to maintain the cooler temperature at approximately 4° Celsius (C) if the analytical method requires cooling. Fill all 
remaining space between the bottles or cans with packing material. Securely fasten the top of the large garbage bag 
with fiber or duct tape. 

 
8. Place the completed chain-of-custody record or the CLP traffic report form (if applicable) for the laboratory into a plastic 

zip-top bag, seal the bag, tape the bag to the inner side of the cooler lid and close the cooler. 
 
9. The cooler lid shall be secured with nylon reinforced strapping tape by wrapping each end of the cooler a minimum of 

two times. Attach a completed chain-of-custody seal across the opening of the cooler on opposite sides. The custody 
seals shall be affixed to the cooler with half of the seal on the strapping tape so that the cooler cannot be opened without 
breaking the seal. Complete two more wraps around with fiber tape and place clear tape over the custody seals. 

 
10. The shipping container lid must be marked “THIS END UP” and arrow labels that indicate the proper upward position of 

the container shall be affixed to the cooler. A label containing the name and address of the shipper (CDM) shall be 
placed on the outside of the container. Labels used in the shipment of hazardous materials (such as Cargo Only Air 
Craft, Flammable Solids, etc.) are not permitted on the outside of containers used to transport environmental samples 
and shall not be used. The name and address of the laboratory shall be placed on the container, or when shipping by 
common courier, the bill of lading shall be completed and attached to the lid of the shipping container.  

 
2.0  Packaging and Shipping Samples Preserved with Methanol 
2.1  Containers 
P The maximum volume of methanol in a sample container is limited to 30 ml. 
P The sample container must not be full of methanol. 
 
2.2  Responsibility 
It is the responsibility of the qualified shipper to: 
 
P Ensure that the samples undergoing shipment contain no other contaminant that meets the definition of “hazardous 

material” as defined by DOT 
P Determine the amount of preservative in each sample so that accurate determination of quantities can be made 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the field 
plan or site-/project-specific quality assurance project plan (QAPP).  
 
2.3  Additional Required Equipment 
The following equipment is needed in addition to the required equipment listed in Section 1.3: 
 
P Inner packing may consist of glass or plastic jars 
P Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test 
P Survey documentation (if shipping from Department of Energy [DOE] or radiological sites) 
P Class 3 flammable liquid labels 
P Orientation labels 
P Consignor/consignee labels 
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2.4  Packaging Samples Preserved with Methanol 
The following steps are to be followed when packaging limited-quantity sample shipments: 
 
P Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior contents. Also, tape the 

drain plug from the outside of the cooler. 
P All sample containers will be properly labeled and the label protected with waterproof tape before sampling. 
P At a minimum the label must contain: 

- Project name - Sample identification number 
- Project number - Collector’s initials 
- Date and time of sample collection 
- Sample location 

- Preservative (note amount of preservative used in miscellaneous section of 
the chain-of-custody form) 

P Wrap each container (40-ml VOA vials) in bubble wrap (secure with waterproof tape) to prevent breakage.  
P Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air. 
P Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle. (Maximum of 4 VOA vials will 

fit inside a 500-ml wide-mouth polyethylene bottle.) 
P Total volume of methanol per shipping container must not exceed 500 ml. 
P Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that may occur. 
P Place a garbage bag in the cooler. 
P Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent movement during shipment. 
P Place a sufficient amount of double-bagged ice around the samples to maintain the required temperature during 

shipment. 
P Seal the garbage bag by tieing or taping. 
P The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited-quantity shipment of dangerous goods. 
P Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid. 
P If the shipment is from a DOE or other facility, place the results of the radiation screen and cooler/sample survey with the 

chain-of-custody. 
P Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid. 
P Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear waterproof tape. 
P Mark the outside of the cooler with the proper shipping name of the contents, corresponding UN number, and LTD. QTY. 

(as shown below). 
 

Methanol Mixture 
UN1230 
LTD. QTY. 

 
P Place a label on the front of the cooler with the company name, contact name, phone number, full street address, and 

state with zip code for both shipper and recipient. 
P Affix a Flammable Liquid label to the outside of the cooler. 
P Affix package orientation labels on two opposite sides of the cooler. 
P Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent accidental removal during 

shipment. 
P An example of cooler labeling/marking locations is shown in Figure 1. 
 
Note: No marking or labeling can be obscured by strapping or duct tape. 
Note: The inner packaging of dangerous goods must be placed into the designated cooler for shipment. Other nonregulated 

environmental samples may be added to the cooler for shipment. 
 
P When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control technician to ensure that 

radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all sides. This survey will be documented and the 
results reviewed by the qualified shipper. 

P Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping Limited-Quantity (Appendix A). 
P Complete a Dangerous Goods Airbill. 
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3.0  Packaging and Shipping Samples Preserved with Sodium Hydroxide 
3.1  Containers 
The inner packaging container (and amount of preservative) that may be used for these shipments includes: 
 

Excepted Quantities of Sodium Hydroxide Preservatives 
 

Preservative 
Desired in Final 

Sample 
Quantity of Preservative (ml) for  

Specified Container 
  pH Conc. 40 ml 125 ml 250 ml 500 ml 1 L 

NaOH 30% >12 0.08%  .25 0.5 1 2 
 5 drops = 1 ml 

 
3.2  Responsibility 
It is the responsibility of the qualified shipper to determine the amount of preservative in each sample so that accurate 
determination of quantities can be made. 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the field 
plan or site-/project-specific quality assurance project plan (QAPP).  
 
3.3  Additional Required Equipment 
The following equipment is needed in addition to the required equipment listed in Section 1.3: 
 
P Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test 
P Inner packings may consist of glass or plastic jars no larger than 1 pint 
P Survey documentation (if shipping from DOE or radiological sites) 
P Class 8 corrosive labels 
P Orientation labels 
P Consignor/consignee labels 
 

Figure 1 
Example of Cooler Label/Marking Locations 

Taped 
Drain 

Address Label 

Methanol Mixture 
UN1230 
LTD. QTY.  

To: 
From: 

Strapping 
Tape 

Proper Shipping Name and UN Number 
Orientation Labels 

3 
Flammable  Liquid

Hazard Class Label 
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3.4  Packaging Samples Preserved with Sodium Hydroxide 
Samples containing NaOH as a preservative that exceed the excepted concentration of 0.08 percent (2 ml of a 30 percent 
NaOH solution per liter) may be shipped as a limited quantity per packing instruction Y819 of the IATA/ICAO Dangerous 
Goods Regulations. 
 
The following steps are to be followed when packaging limited-quantity samples shipments: 
 
P Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior contents. Also, tape the 

drain plug from the outside of the cooler. 
P All sample containers will be properly labeled and the label protected with waterproof tape before sampling. 
P At a minimum the label must contain: 

- Project name - Sample identification number 
- Project number - Collector’s initials 
- Date and time of sample collection 
- Sample location 

- Preservative (note amount of preservative used in miscellaneous section of 
the chain-of-custody form) 

P This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to prevent breakage.  
P Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air. 
P Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle. 
P The total volume of sample in each cooler must not exceed 1 liter. 
P Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that may occur. 
P Place a garbage bag in the cooler. 
P Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent movement during shipment. 
P Place sufficient amount of double-bagged ice around the samples to maintain the required temperature during shipment. 
P Seal the garbage bag by tieing or taping. 
P The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited-quantity shipment of dangerous goods. 
P Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid. 
P If the shipment is from a DOE or other facility, place the results of the radiation screen and cooler/sample survey with the 

chain-of-custody. 
P Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid. 
P Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear waterproof tape. 
P Mark the outside of the cooler with the proper shipping name of the contents, corresponding UN number, and LTD. QTY. 

(as shown below). 
 

Sodium Hydroxide Solution  
UN1824 
LTD. QTY. 

 
P Place a label on the front of the cooler with the company name, contact name, phone number, full street address, and 

state with zip code for both shipper and recipient. 
P Affix a Corrosive label to the outside of the cooler. 
P Affix package orientation labels on two opposite sides of the cooler. 
P Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent accidental removal during 

shipment. 
P An example of cooler labeling/marking locations is shown in Figure 1. 
 
 Note: Samples meeting the exception concentration of 0.08 percent NaOH by weight may be shipped as nonregulated 

or nonhazardous following the procedure in Section 1.4. 
 
 Note: No marking or labeling can be obscured by strapping or duct tape. 
 
 Note: The inner packaging of dangerous goods must be placed into the designated cooler for shipment. Other 

nonregulated environmental samples may be added to the cooler for shipment. 
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P When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control technician to ensure that 

radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all sides. This survey will be documented and the 
results reviewed by the qualified shipper. 

P Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping Limited-Quantity (Appendix A). 
P Complete a Dangerous Goods Airbill. 
 
4.0  Packaging and Shipping Samples Preserved with Hydrochloric Acid 
4.1  Containers 
The inner packaging container (and amount of preservative) that may be used for these shipments includes: 
 

Excepted Quantities of Hydrochloric Acid Preservatives 

Preservative 
Desired in Final 

Sample 
Quantity of Preservative (ml) for 

Specified Container 
  pH Conc. 40 ml 125 ml 250 ml 

HCl 2N <1.96 0.04% .2 .5 1 
 5 drops = 1 ml 

 
4.2  Responsibility 
It is the responsibility of the qualified shipper to: 
 
P Determine the samples undergoing shipment contain no other contaminant that meets the definition of hazardous 

material as defined by DOT 
P Determine the amount of preservative in each sample so that accurate determination of quantities can be made 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the field 
plan or site-/project-specific quality assurance project plan (QAPP).  
 
4.3  Additional Required Equipment 
The following equipment is needed in addition to the required equipment listed in Section 1.3. 
 
P Inner packing may consist of glass or plastic jars no larger than 1 pint. 
P Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test. 
P Survey documentation (if shipping from DOE or radiological sites) 
P Class 8 corrosive labels 
P Orientation labels 
P Consignor/consignee labels 
 
4.4  Packaging Samples Preserved with Hydrochloric Acid 
The following steps are to be followed when packaging limited-quantity sample shipments: 
 
P Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior contents. Also, tape the 

drain plug from the outside of the cooler. 
P All sample containers will be properly labeled and the label protected with waterproof tape before sampling. 
P At a minimum the label must contain: 

- Project name - Sample identification number 
- Project number - Collector’s initials 
- Date and time of sample collection 
- Sample location 

- Preservative (note amount of preservative used in miscellaneous section of 
the chain-of-custody form) 

P Wrap each container (40-ml VOA vials) in bubble wrap (secure with waterproof tape) to prevent breakage.  
P Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air. 
P Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle. (No more than 4 VOA vials 

will fit inside a 500-ml wide-mouth polyethylene bottle.) 
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P Total volume of sample inside each cooler must not exceed 1 liter. 
P Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that may occur. 
P Place a garbage bag in the cooler. 
P Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent movement during shipment. 
P Place sufficient amount of double-bagged ice around the samples to maintain the required temperature during shipment. 
P Seal the garbage bag by tieing or taping. 
P The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited-quantity shipment of dangerous goods. 
P Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid. 
P If the shipment is from a DOE or other facility, place the results of the radiation screen and cooler/sample survey with the 

chain-of-custody. 
P Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid. 
P Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear waterproof tape. 
P Mark the outside of the cooler with the proper shipping name of the contents, corresponding UN number, and LTD. QTY. 

(as shown below). 
 

Hydrochloric Acid Solution  
UN1789 
LTD. QTY. 

 
P Place a label on the front of the cooler with the company name, contact name, phone number, full street address, and 

state with zip code for both shipper and recipient. 
P Affix a Corrosive label to the outside of the cooler. 
P Affix package orientation labels on two opposite sides of the cooler. 
P Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent accidental removal during 

shipment. 
P An example of cooler labeling/marking locations is shown in Figure 1. 
 

Note: Samples containing less than the exception concentration of 0.04 percent HCl by weight will be shipped as 
nonregulated or nonhazardous following the procedure in Section 1.4. 

 
Note: No marking or labeling can be obscured by strapping or duct tape. 
 
Note: The inner packaging of dangerous goods must be placed into the designated cooler for shipment. Other 

nonregulated environmental samples may be added to the cooler for shipment. 
 
P When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control technician to ensure that 

radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all sides. This survey will be documented and the 
results reviewed by the qualified shipper. 

P Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping Limited-Quantity (Appendix A). 
P Complete a Dangerous Goods Airbill. 
 
5.0  Packaging and Shipping Samples Preserved with Nitric Acid 
5.1  Containers 
The inner packaging container (and amount of preservative) that may be used for these shipments includes: 
 

Excepted Quantities of Nitric Acid Preservatives 

Preservative 
Desired in Final 

Sample 
Quantity of Preservative (ml) for 

Specified Container 
  pH Conc. 40 ml 125 ml 250 ml 500 ml 1 L 

HNO3 6N <1.62 0.15%  2 4 5 8 
  5 drops = 1 mg/L 
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5.2  Responsibility 
It is the responsibility of the qualified shipper to: 
 
P Determine the samples undergoing shipment contain no other contaminant that meets the definition of hazardous 

material as defined by DOT 
P Determine the amount of preservative in each sample so that accurate determination of quantities can be made 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the field 
plan or site-/project-specific quality assurance project plan (QAPP).  
 
5.3  Additional Required Equipment 
The following equipment is needed in addition to the required equipment listed in Section 1.3: 
 
P Inner packings may consist of glass or plastic jars no larger than 100 ml. 
P Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test. 
P Survey documentation (if shipping from DOE or radiological sites) 
P Class 8 corrosive labels 
P Orientation labels 
P Consignor/consignee labels 
 
5.4  Packaging Samples Preserved with Nitric Acid 
Samples containing HNO3 as a preservative that exceed the excepted concentration of 0.15 percent HNO3 will be shipped 
as a limited quantity per packing instruction Y807 of the IATA/ICAO Dangerous Goods Regulations. 
 
The following steps are to be followed when packaging limited-quantity sample shipments: 
 
P Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior contents. Also, tape the 

drain plug from the outside of the cooler. 
P All sample containers will be properly labeled and the label protected with waterproof tape before sampling. 
P At a minimum the label must contain: 

- Project name - Sample identification number 
- Project number - Collector’s initials 
- Date and time of sample collection 
- Sample location 

- Preservative (note amount of preservative used in miscellaneous section of 
the chain-of-custody form) 

P This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to prevent breakage.  
P Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air. 
P Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle. 
P Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that may occur. 
P Place a garbage bag in the cooler. 
P Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent movement during shipment. 
P Place sufficient amount of double-bagged ice around the samples to maintain the required temperature during shipment. 
P Seal the garbage bag by tieing or taping. 
P The maximum volume of preserved solution in the cooler must not exceed 500 ml. 
P The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited-quantity shipment of dangerous goods. 
P Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid. 
P If the shipment is from a DOE or other facility, place the results of the radiation screen and cooler/sample survey with the 

chain-of-custody. 
P Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid. 
P Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear waterproof tape. 
P Mark the outside of the cooler with the proper shipping name of the contents, corresponding UN number, and LTD. QTY. 

(as shown below). 
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Nitric Acid Solution (with less than 20 percent)  
UN2031 
Ltd. Qty. 

 
P Place a label on the front of the cooler with the company name, contact name, phone number, full street address, and 

state with zip code for both shipper and recipient. 
P Affix a Corrosive label to the outside of the cooler. 
P Affix package orientation labels on two opposite sides of the cooler. 
P Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent accidental removal during 

shipment. 
P An example of cooler labeling/marking locations is shown in Figure 1. 
 

Note: Samples meeting the exception concentration of 0.15 percent HNO3 by weight will be shipped as nonregulated or 
nonhazardous following the procedure in Section 1.4. 
 
Note: No marking or labeling can be obscured by strapping or duct tape. 
 
Note: The inner packaging of dangerous goods must be placed into the designated cooler for shipment. Other 
nonregulated environmental samples may be added to the cooler for shipment. 

 
P When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control technician to ensure that 

radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all sides. This survey will be documented and the 
results reviewed by the qualified shipper. 

P Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping Limited-Quantity (Appendix A).
P Complete a Dangerous Goods Airbill. 
 
6.0  Packaging and Shipping Samples Preserved with Sulfuric Acid 
6.1  Containers 
The inner packaging container (and amount of preservative) that may be used for these shipments includes: 
 

Excepted Quantities of Sulfuric Acid Preservatives 

Preservative 
Desired in Final 

Sample 
Quantity of Preservative (ml) for 

Specified Container 
  pH Conc. 40 ml 125 ml 250 ml 500 ml 1 L 

H2SO4 37N <1.15 0.35% .1 .25 0.5 1 2 
 5 drops = 1 ml 

 
6.2  Responsibility 
It is the responsibility of the qualified shipper to: 
 
P Determine the samples undergoing shipment contain no other contaminant that meets the definition of hazardous 

material as defined by DOT 
P Determine the amount of preservative in each sample so that accurate determination of quantities can be made 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the field 
plan or site-/project-specific quality assurance project plan (QAPP).  
 
6.3  Additional Required Equipment 
The following equipment is needed in addition to the required equipment listed in Section 1.3: 
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P Inner packings may consist of glass or plastic jars no larger than 100 ml. 
P Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test. 
P Survey documentation (if shipping from DOE or radiological sites) 
P Class 8 corrosive labels 
P Orientation labels 
P Consignor/consignee labels 
 
6.4  Packaging of Samples Preserved with Sulfuric Acid 
Samples containing H2SO4 as a preservative that exceed the excepted concentration of 0.35 percent will be shipped as a 
limited quantity per packing instruction Y809 of the IATA/ICAO Dangerous Goods Regulations. 
 
The following steps are to be followed when packaging limited-quantity samples shipments: 
 
P Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior contents. Also, tape the 

drain plug from the outside of the cooler. 
P All sample containers will be properly labeled and the label protected with waterproof tape before sampling. 
P At a minimum the label must contain: 

- Project name - Sample identification number 
- Project number - Collector’s initials 
- Date and time of sample collection 
- Sample location 

- Preservative (note amount of preservative used in miscellaneous section of 
the chain-of-custody form) 

P Wrap each glass container in bubble wrap (secure with waterproof tape) to prevent breakage.  
P Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air. 
P Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle. 
P Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that may occur. 
P Place a garbage bag in the cooler. 
P Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent movement during shipment. 
P Place sufficient amount of double-bagged ice around the samples to maintain the required temperature during shipment. 
P Seal the garbage bag by tieing or taping. 
P The maximum volume of preserved solution in the cooler must not exceed 500 ml. 
P The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited-quantity shipment of dangerous goods. 
P Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid. 
P If the shipment is from a DOE or other facility, place the results of the radiation screen and cooler/sample survey with the 

chain-of-custody. 
P Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid. 
P Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear waterproof tape. 
P Mark the outside of the cooler with the proper shipping name of the contents, corresponding UN number, and LTD. QTY. 

(as shown below). 
 

Sulfuric Acid Solution  
UN2796 
LTD. QTY. 

 
P Place a label on the front of the cooler with the company name, contact name, phone number, full street address, and 

state with zip code for both shipper and recipient. 
P Affix a Corrosive label to the outside of the cooler. 
P Affix package orientation labels on two opposite sides of the cooler. 
P Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent accidental removal during 

shipment. 
P An example of cooler labeling/marking locations is shown in Figure 1. 
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Note: Samples containing less than the exception concentration of 0.35 percent H2SO4 by weight will be shipped as 

nonregulated or nonhazardous in accordance with the procedure described in Section 1.4. 
 
Note: No marking or labeling can be obscured by strapping or duct tape. 
 
Note: The inner packaging of dangerous goods must be placed into the designated cooler for shipment. Other 

nonregulated environmental samples may be added to the cooler for shipment. 
 
P When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control technician to ensure that 

radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all sides. This survey will be documented and the 
results reviewed by the qualified shipper. 

P Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping Limited-Quantity (Appendix A). 
P Complete a Dangerous Goods Airbill. 
 
7.0  Packaging and Shipping Limited-Quantity Radioactive Samples 
7.1  Containers 
The inner packaging containers that may be used for these shipments include: 
 
P Any size sample container  
 
7.2  Description/Responsibilities 
P The qualified shipper will determine that the samples undergoing shipment contain no other contaminant that meets the 

definition of hazardous material as defined by DOT. 
P The qualified shipper will ship all samples that meet the Class 7 definition of radioactive materials and meet the activity 

requirements specified in Table 7 of 49 CFR 173.425, as Radioactive Materials in Limited Quantity. The qualified shipper 
will verify that all packages and their contents meet the requirements of 49 CFR 173.421, Limited Quantities of 
Radioactive Materials. 

P The packaging used for shipping will meet the general requirements for packaging and packages specified in 49 CFR 
173.24 and the general design requirements provided in 173.410. These standards state that a package must be capable 
of withstanding the effects of any acceleration, vibration, or vibration resonance that may arise under normal condition of 
transport without any deterioration in the effectiveness of the closing devices on the various receptacles or in the integrity 
of the package as a whole and without loosening or unintentionally releasing the nuts, bolts, or other securing devices 
even after repeated use.  

P If the shipment is from a DOE facility, radiological screenings will be completed on all samples taken. The qualified 
shipper will review the results of each screening (alpha, beta, and gamma speciation). Samples will not be shipped offsite 
until the radiological screening has been performed. 

P The total activity for each package will not exceed the relevant limits listed in Table 7 of 49 CFR 173.425. The A2 value of 
the material will be calculated based on all radionuclides found during previous investigations (if any) in the area from 
which the samples are derived. The A2 values to be used will be the most restrictive of all potential radionuclides as listed 
in 49 CFR 173.435.  

P The radiation level at any point on the external surface of the package bearing the sample(s) will not exceed 0.005 
mSv/hour (0.5 mrem/hour). These will be verified by dose and activity monitoring before shipment of the package.  

P The removable radioactive surface contamination on the external surface of the package will not exceed the limits 
specified in 49 CFR 173.443(a). CDM will apply the DOE-established free release criteria for removable surface 
contamination of less than 20 dpm/100 cm2 (alpha) and 1,000 dpm/100 cm2 (beta/gamma). It shall be noted that these 
values are more conservative than the DOT requirements for removable surface contamination.  

P The qualified shipper will verify that the outside of the inner packaging is marked “Radioactive.” 
P The qualified shipper will verify that the excepted packages prepared for shipment under the provisions of 49 CFR 

173.421 have a notice enclosed, or shown on the outside of the package, that reads, “This package conforms to the 
conditions and limitations specified in 49 CFR 173.421 for radioactive material, excepted package-limited 
quantity of material, UN2910.” 
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Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the 

field plan or site-/project-specific quality assurance project plan (QAPP).  
 
7.3  Additional Required Equipment 
The following equipment is needed in addition to the required equipment listed in Section 1.3: 
 
P Survey documentation/radiation screening results (if shipping from DOE or radiological sites) 
P Orientation labels 
P Excepted quantities label 
P Consignor/consignee labels 
 
7.4  Packaging of Limited-Quantity Radioactive Samples 
The following steps are to be followed when packaging limited-quantity sample shipments: 
 
P The cooler is to be surveyed by a qualified radiation control technician to ensure that radiation flux on exterior surfaces 

does not exceed 0.5 mrem/h on all sides. This survey will be documented and the results reviewed by the qualified shipper. 
P Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior contents. Also, tape the 

drain plug from the outside of the cooler. 
P All sample containers will be properly labeled and the label protected with waterproof tape before sampling. 
P At a minimum the label must contain: 

- Project name - Sample location 
- Project number - Sample identification number 
- Date and time of sample collection - Collector’s initials 

P This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to prevent breakage.  
P Place sufficient amount of vermiculite, or approved packaging material, in the bottom of the cooler to absorb any leakage 

that may occur. 
P Place a garbage bag in the cooler. 
P Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent movement during shipment. 
P If required, place a sufficient amount of double-bagged ice around the samples to maintain the required temperature 

during shipment. 
P Seal the garbage bag by tieing or taping. 
P Place a label marked Radioactive on the outside of the sealed bag. 
P Enclose a notice that includes the name of the consignor or consignee and the following statement: “This package 

conforms to the conditions and limitations specified in 49 CFR 173.421 for radioactive material, excepted 
package-limited quantity of material, UN2910.” 

P Note that both DOT and IATA apply different limits to the quantity in the inside packing and in the outside packing. 
P The maximum weight of the package shall not exceed 30 kg (66 lbs) for any limited-quantity shipment of dangerous goods. 
P Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid. 
P If the shipment is from a DOE or other facility, place the results of the radiation screen and cooler/sample survey with the 

chain-of-custody. 
P If a cooler is used, wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid. 
P Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear waterproof tape. 
P Place a label on the front of the cooler with the company name, contact name, phone number, full street address, and 

state with zip code for both shipper and recipient. 
P Affix package orientation labels on two opposite sides of the cooler/package. 
P Affix a completed Excepted Quantities label to the side of the cooler/package. 
P Secure any marking and labels to the surface of the cooler with clear waterproof tape to prevent accidental removal 

during shipment. 
P An example of the cooler labeling/marking is shown in Figure 2. 
 

Note: No marking or labeling can be obscured by strapping or duct tape. 
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P Complete the Shipment Quality Assurance Checklist (Appendix B).  

 
Note: Except as provided in 49 CFR 173.426, the package will not contain more than 15 grams of 235U. 
Note: A declaration of dangerous goods is not required. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.0  References 
U. S. Environmental Protection Agency. Region IV. February 1991 or current. Standard Operating Procedures and Quality 
Assurance Manual.  
 
__________. 1996 or current. Sampler’s Guide to the Contract Laboratory Program, EPA/540/R-96/032.  
 
Title 49 Code of Federal Regulations, Department of Transportation. 2005 or current revision. Hazardous Materials Table, 
Special Provisions, Hazardous, Materials Communications, Emergency Response Information, and Training Requirements, 
49 CFR 172. 
 
Title 49 Code of Federal Regulations, Department of Transportation. 2005 or current revision. Shippers General 
Requirements for Shipments and Packagings, 49 CFR 173. 
 
 
 
 
 
 
 
 
 
 

Exempted Quantities Label 

Taped 
Drain 

To: 
From: 

Orientation Labels

Limited Quantity Notice 

This package conforms to the conditions and 
limitations specified in 49 CFR 173.421 for 
Radioactive Material, excepted package -  
limited quantity of material, UN2910. 

Strapping 
Tape 

Address Label 

Figure 2 
Radioactive Material – Limited-Quantity Cooler Marking Example 
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Appendix A 

Dangerous Goods and Hazardous Materials Inspection Checklist 
for Shipping Limited-Quantity 

Sample Packaging 

Yes No N/A  
‘ ‘ ‘ The VOA vials are wrapped in bubble wrap and placed inside a zip-type bag. 
‘ ‘ ‘ The VOA vials are placed into a polyethylene bottle, filled with vermiculite, and tightly sealed. 
‘  ‘ ‘ The drain plug is taped inside and outside to ensure control of interior contents. 
‘ ‘ ‘ The samples have been placed inside garbage bags with sufficient bags of ice to preserve 

samples at 4°C. 
‘ ‘ ‘ The cooler weighs less than the 66-pound limit for limited-quantity shipment. 
‘ ‘ ‘ The garbage bag has been sealed with tape (or tied) to prevent movement during shipment. 
‘ ‘ ‘ The chain-of-custody has been secured to the interior of the cooler lid. 
‘ ‘ ‘ The cooler lid and sides have been taped to ensure a seal. 
‘ ‘ ‘ The custody seals have been placed on both the front and back hinges of the cooler, using 

waterproof tape. 
 

Air Waybill Completion 

Yes No N/A 
‘ ‘ ‘ Section 1 has the shipper’s name, company, and address; the account number, date, 

internal billing reference number; and the telephone number where the shipper can be 
reached. 

‘ ‘ ‘ Section 2 has the recipient’s name and company along with a telephone number where they 
can be reached. 

‘ ‘ ‘ Section 3 has the Bill Sender box checked. 
‘ ‘ ‘ Section 4 has the Standard Overnight box checked. 
‘ ‘ ‘ Section 5 has the Deliver Weekday box checked. 
‘ ‘ ‘ Section 6 has the number of packages and their weights filled out. Was the total of all 

packages and their weights figured up and added at the bottom of Section 6? 
‘ ‘ ‘ Under the Transport Details box, the Cargo Aircraft Only box is obliterated, leaving only 

the Passenger and Cargo Aircraft box. 
‘ ‘ ‘ Under the Shipment Type, the Radioactive box is obliterated, leaving only the Non-

Radioactive box. 
‘ ‘ ‘ Under the Nature and Quantity of Dangerous Goods box, the Proper Shipping Name, 

Class or Division, UN or ID No., Packing Group, Subsidiary Risk, Quantity and Type of 
Packing, Packing Instructions, and Authorization have been filled out for the type of 
chemical being sent.  

‘ ‘ ‘ The Name, Place and Date, Signature, and Emergency Telephone Number appears at 
the bottom of the FedEx Airbill. 

‘ ‘ ‘ The statement “In accordance with IATA/ICAO” appears in the Additional Handling 
Information box. 

‘ ‘ ‘ The Emergency Contact Information at the bottom of the FedEx Airbill is truly someone 
who can respond any time of the day or night. 
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Proper Shipping Class or UN or ID Packing Sub Packing 
Name Division No. Group Risk Quantity Instruction Authorization

Hydrochloric Acid 
Solution 

8 UN1789 II  Y809 Ltd. Qty. 1 plastic box × 0.5 L 

Nitric Acid Solution 
(with less than 20%) 

8 UN2031 II  Y807 Ltd. Qty. 1 plastic box × 0.5 L 

Sodium Hydroxide 
Solution 

8 UN1824 II  Y809 Ltd. Qty. 1 plastic box × 0.5 L 

Sulfuric Acid 
Solution 

8 UN2796 II  Y809 Ltd. Qty. 1 plastic box × 0.5 L 

Methanol 3 UN1230 II  Y305 Ltd. Qty. 1 plastic box × 1 L 

 

Sample Cooler Labeling 

Yes No N/A 
‘ ‘ ‘ The proper shipping name, UN number, and Ltd. Qty. appears on the shipping container. 
‘ ‘ ‘ The corresponding hazard labels are affixed on the shipping container; the labels are not 

obscured by tape. 
‘ ‘ ‘ The name and address of the shipper and receiver appear on the top and side of the 

shipping container. 
‘ ‘ ‘ The air waybill is attached to the top of the shipping container.  
‘  ‘ ‘ Up Arrows have been attached to opposite sides of the shipping container. 
‘ ‘ ‘ Packaging tape does not obscure markings or labeling. 
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Appendix B 
Shipment Quality Assurance Checklist 

 
 
Date:      Shipper:   Destination:  
 
Item(s) Description:  
 
Radionuclide(s):  
 
Radiological Survey Results:  surface  mrem/hr  1 meter  
 
Instrument Used:  Mfgr:     Model:  
 
S/N:             Cal Date:  
 
 

Limited-Quantity or Instrument and Article 
 
Yes  No  
___  ___ 1.  Strong tight package (package that will not leak material during conditions normally incidental 

to transportation). 
___  ___ 2. Radiation levels at any point on the external surface of package less than or equal to 0.5 

mrem/hr. 
___  ___ 3. Removable surface contamination less than 20 dpm/100 cm2 (alpha) and 1,000 dpm/100 cm2 

(beta/gamma). 
___  ___ 4. Outside inner package bears the marking “Radioactive.” 
___  ___ 5. Package contains less than 15 grams of 235U (check yes if 235U not present). 
___ ___ 6. Notice enclosed in or on the package that includes the consignor or consignee and the 

statement, “This package conforms to the conditions and limitations specified in 49 
CFR 173.421 for radioactive material, excepted package-limited quantity of material, 
UN2910.” 

___  ___ 7. Activity less than that specified in 49 CFR 173.425. Permissible package limit:            
     Package Quantity:              
___  ___ 8. On all air shipments, the statement Radioactive Material, excepted package-limited 

quantity of material shall be noted on the air waybill. 
 
 
 
Qualified Shipper:         Signature:  
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1.0  Objective 
This standard operating procedure (SOP) presents guidance for the management of investigation-derived waste (IDW). 
The primary objectives for managing IDW during field activities include: 
 
P Leaving the site in no worse condition than existed before field activities 
P Removing wastes that pose an immediate threat to human health or the environment 
P Proper handling of onsite wastes that do not require offsite disposal or extended aboveground containerization 
P Complying with federal, state, local, and facility applicable or relevant and appropriate requirements (ARARs) 
P Careful planning and coordination of IDW management options 
P Minimizing the quantity of IDW 
 
2.0  Background 
2.1  Definitions 
Hazardous Waste - Discarded material that is regulated listed waste, or waste that exhibits ignitability, corrosivity, 
reactivity, or toxicity as defined in 40 CFR 261.3 or state regulations. 
 
Investigation-Derived Wastes - Discarded materials resulting from field activities such as sampling, surveying, drilling, 
excavations, and decontamination processes that, in present form, possess no inherent value or additional usefulness 
without treatment. Wastes may be solid, sludge, liquid, gaseous, or multiphase materials that may be classified as 
hazardous or nonhazardous. 
 
Mixed Waste - Any material that has been classified as hazardous and radioactive. 
 
Radioactive Wastes - Discarded materials that are contaminated with radioactive constituents with specific activities in 
concentrations greater than the latest regulatory criteria (i.e., 10 CFR 20). 
 
Treatment, Storage, and Disposal Facility (TSDF) - Permitted facilities that accept hazardous waste shipments for 
further treatment, storage, and/or disposal. These facilities must be permitted by the U. S. Environmental Protection 
Agency (EPA) and appropriate state and local agencies. 
 
2.2  Discussion 
Field investigation activities result in the generation of waste materials that may be characterized as hazardous or 
radioactive waste. IDWs may include drilling muds, cuttings, and purge water from test pit and well installation; purge water, 
soil, and other materials from collection of samples; residues from testing of treatment technologies and pump and treat 
systems; personal protective equipment (PPE); solutions (aqueous or otherwise) used to decontaminate nondisposable 
protective clothing and equipment; and other wastes or supplies used in sampling and testing potentially hazardous or 
radiologically contaminated material.  
 
Note: The client’s representatives may not be aware of all potential contaminants. The management of IDW must comply 
with applicable regulatory requirements. 
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3.0  General Responsibilities 
Site Manager - The site manager is responsible for ensuring that all IDW procedures are conducted in accordance with 
this SOP. The site manager is also responsible for ensuring that handling of IDW is in accordance with site-specific 
requirements. 
 
Project Manager - The project manager is responsible for identifying site-specific requirements for the disposal of IDW in 
accordance with federal, state, and/or facility requirements. 
 
Field Crew Members - Field crew members are responsible for implementing this SOP and communicating any unusual 
or unplanned condition to the project manager’s attention. 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the 
field plan or site/project specific quality assurance plan.  
 
4.0  Required Equipment 
Equipment required for IDW containment will vary according to site-specific/client requirements. Management decisions 
concerning the necessary equipment required shall consider: containment method, sampling, labeling, maneuvering, and 
storage (if applicable). Equipment must be onsite and inspected before commencing work.  
 
4.1  IDW Containment Devices 
The appropriate containment device (drums, tanks, etc.) will depend on site- or client-specific requirements and the 
ultimate disposition of the IDW. Typical IDW containment devices can include: 
 
P Plastic sheeting (polyethylene) with a minimum thickness of 20 millimeters 
P Department of Transportation (DOT)-approved steel containers 
P Polyethylene or steel bulk storage tanks  
 
Containment of IDW shall be segregated by waste type (i.e., solid or liquid, corrosive or flammable, etc.) and source 
location. Volume of the appropriate containment device shall be site-specific.  
 
4.2  IDW Container Labeling 
A “Waste Container” or “IDW Container” label or indelible marking shall be applied to each container. Labeling or marking 
requirements for onsite IDW not expected to be transported offsite are: 
 
P Labels and markings that contain the following information: project name, generation date, location of waste origin, 

container identification number, sample number (if applicable), and contents (drill cuttings, purge water, PPE, etc.). 
P Each label or marking will be applied to the upper one-third of the container at least twice, on opposite sides. 
P Containers that are 5 gallons or less may only require one label or set of markings. 
P Labels or markings will be positioned on a smooth part of the container. The label must not be affixed across container 

bungs, seams, ridges, or dents. 
P Labels must be constructed of a weather-resistive material with markings made with a permanent marker or paint pen 

and capable of enduring the expected weather conditions. If markings are used, the color must be easily 
distinguishable from the drum color. 

P Labels will be secured in a manner to ensure the label remains affixed to the container. 
 
Labeling or marking requirements for IDW expected to be transported offsite must be in accordance with the 
requirements of 49 CFR 172. 
 
4.3  IDW Container Movement 
Staging areas for IDW containers shall be predetermined and in accordance with site-specific and/or client requirements. 
Arrangements shall be made before field mobilization as to the methods and personnel required to safely transport IDW 
containers to the staging area. Transportation offsite onto a public roadway is prohibited unless 49 CFR 172 
requirements are met. 
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4.4  IDW Container Storage 
Containerized IDW shall be staged pending chemical analysis or further onsite treatment. Staging areas and bulk storage 
procedures are to be determined according to site-specific requirements. Containers are to be stored in such a fashion 
that the labels can be easily read. A secondary/spill container must be provided for liquid IDW storage and as appropriate 
for solid IDW storage. 
 
5.0  Procedures 
The three general options for managing IDW are (1) collection and onsite disposal, (2) collection for offsite disposal, and 
(3) collection and interim management. Attachment 1 summarizes media-specific information on generation processes 
and management options. The option selected shall take into account the following factors: 
 
P Type (soil, sludge, liquid, debris), quantity, and source of IDW 
P Risk posed by managing the IDW onsite 
P Compliance with regulatory requirements 
P IDW minimization and consistency with the IDW remedy and the site remedy 
 
In all cases the client shall approve the plans for IDW. Formal plans for the management of IDW must be prepared as 
part of a work plan or separate document. 
 
5.1  Collection and Onsite Disposal 
5.1.1  Soil/Sludge/Sediment 
The options for handling soil/sludge/sediment IDW are as follows: 
 
1. Return to boring, pit, or source immediately after generation as long as returning the media to these areas will not 

increase site risks (e.g., the contaminated soil will not be replaced at a greater depth than where it was originally so 
that it will not contaminate “clean” areas). 

 
2. Spread around boring, pit, or source within the area of contamination (AOC) as long as returning the media to these 

areas will not increase site risks (e.g., direct contact with surficial contamination). 
 
3. Consolidate in a pit within the AOC as long as returning the media to these areas will not increase site risks (e.g., the 

contaminated soil will not be replaced at a greater depth than where it was originally so that it will not contaminate 
“clean” areas).  

 
4. Send to onsite TSDF - may require analytical analysis before treatment/disposal. 
 
Note: These options may require client and/or regulatory approval. 
 
5.1.2  Aqueous Liquids 
The options for handling aqueous liquid IDW are as follows: 
 
1. Discharge to surface water, only when IDW is not contaminated. 
 
2. Discharge to ground surface close to the well, only if soil contaminants will not be mobilized in the process and the 

action will not contaminate clean areas. If IDW from the sampling of background upgradient wells is not a community 
concern or associated with soil contamination, this presumably uncontaminated IDW may be released on the ground 
around the well. 

 
3. Discharge to sanitary sewer, only when IDW is not contaminated. 
 
4. Send to onsite TSDF - may require analysis before treatment/disposal. 
  
Note: These options may require analytical results to obtain client and/or regulatory approval. 
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5.1.3  Disposable PPE 
The options for handling disposable PPE are as follows: 
 
1. Double-bag contents in nontransparent trash bags and place in onsite industrial dumpster, only if PPE is not 

contaminated. 
 
2. Containerize, label, and send to onsite TSDF - may require analysis before treatment/disposal. 
 
5.2  Collection for Offsite Disposal 
Before sending to an offsite TSDF, analysis may be required. Manifests are required. In some instances, a bill of lading 
can be used for nonhazardous solid IDW (i.e., wooden pallets, large quantities of plastic sheeting). Arrangements must 
be made with the client responsible for the site to sign as generator on any waste profile and all manifests or bill of 
ladings; it is CDM’s policy not to sign manifests. The TSDF and transporter must be permitted for the respective wastes. 
Nonbulk containers (e.g., drums) must have a DOT-approved label adhered to the container and all required associated 
placard stickers before leaving for a TSDF off site. These labels must include information as required in 49 CFR 172. 
Bulk containers (i.e., rolloffs, tanks) do not require container specific labels for transporting off site, but must include 
appropriate placards as required in 49 CFR 172. 
 
5.2.1  Soil/Sludge/Sediment 
When the final site remedy requires offsite treatment and disposal, the IDW may be stored (e.g., drummed, covered in a 
waste pile) or returned to its source until final disposal. The management option selected shall take into account the 
potential for increased risks, applicable regulations, and other relevant site-specific factors (e.g., weather, storage space, 
and public concern/perceptions). 
 
5.2.2  Aqueous Liquids 
When the final site remedy requires offsite treatment and disposal, the IDW may be stored (e.g., mobile tanks or drums 
with appropriate secondary containment) until final disposal. The management option selected shall take into account the 
potential for increased risks, applicable regulations, and other relevant site-specific factors (e.g., weather, storage space, 
and public concern/perceptions). 
 
5.2.3  Disposable PPE 
When the final site remedy requires offsite treatment disposal, the IDW may be containerized and stored. The management 
option selected shall take into account potential for increased risks, applicable regulations, and other relevant site-specific 
factors (e.g., weather, storage space, and public concern/perceptions). 
 
5.3  Collection and Interim Management 
All interim measures must be approved by the client and regulatory agencies. 
 
1. Storing IDW onsite until the final action may be practical in the following situations: 

- Returning wastes (especially sludges and soils) to their onsite source area would require reexcavation for disposal in 
the final remediation alternative. 

- Interim storage in containers may be necessary to provide adequate protection to human health and the environment. 
- Offsite disposal options may trigger land disposal regulations under the Resource Conservation and Recovery Act 

(RCRA). Storing IDW until the final disposal of all wastes from the site will eliminate the need to address this issue 
more than once. 

- Interim storage may be necessary to provide time for sampling and analysis. 
 
2. Segregate and containerize all waste for future treatment and/or disposal. 

- Containment options for soil/sludge/sediment may include drums or covered waste piles in AOC. 
- Containment options for aqueous liquids may include mobile tanks or drums. 
- Containment options for PPE may include drums or roll-off boxes. 
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6.0  Restrictions/Limitations 
Site Managers Shall Determine the Most Appropriate Disposal Option for Aqueous Liquids on a Site-Specific Basis. 
Parameters to consider, especially when determining the level of protection, include the volume of IDW, the contaminants 
present in the groundwater, the presence of contaminants in the soil at the site, whether the groundwater or surface 
water is a drinking water supply, and whether the groundwater plume is contained or moving. Special disposal/handling 
may be needed for drilling fluids because they may contain significant solid components. 
 
Disposable sampling materials, disposable PPE, decontamination fluids, etc. will always be managed on a site-specific 
basis. Under No Circumstances Shall These Types of Materials Be Brought Back to the Office or Warehouse. 
 
7.0  References 
Environmental Resource Center. 1997. Hazardous Waste Management Compliance Handbook 2nd Edition. Karnofsky 
(Editor). 
 
Academy of Certified Hazardous Materials Manager. May 1999. Hazardous Materials Management Desk Reference. Cox. 
 
Title 49 Code of Federal Regulations, Department of Transportation. 2005 or current revision. Hazardous Materials Table, 
Special Provisions, Hazardous, Materials Communications, Emergency Response Information, and Training Requirements, 
49 CFR 172. 
 
U. S. Environmental Protection Agency. 1987. A Compendium of Superfund Field Operations Methods, EPA/540/P-87/001.1. 
 
__________. August 1990. Low-Level Mixed Waste: A RCRA Perspective for NRC Licensees, EPA/530-SW-90-057. 
 
__________. May 1991. Management of Investigation-Derived Wastes During Site Inspections, EPA/540/G-91/009. 
 
__________. January 1992. Guide to Management of Investigation-Derived Wastes, 9345.3-03FS. 
 
__________. Region IV. November 2001. Environmental Investigations Standard Operating Procedures and Quality 
Assurance Manual. 
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Attachment 1 
IDW Management Options 

Type of IDW Generation Processes Management Options 
Soil P Well/Test pit installations 

P Borehole drilling 
P Soil sampling 
 

Onsite Disposal 
P Return to boring, pit, or source immediately after generation 
P Spread around boring, pit, or source within the AOC 
P Consolidate in a pit (within the AOC) 
P Send to onsite TSDF 

Offsite Disposal 
P Client to send to offsite TSDF 

Interim Management 
P Store for future treatment and/or disposal 

Sludge/Sediment P Sludge pit/sediment sampling Onsite Disposal 
P Return to boring, pit, or source immediately after generation 
P Send to onsite TSDF 

Offsite Disposal 
P Client to send to offsite TSDF 

Interim Management 
P Store for future treatment and/or disposal 

Aqueous Liquids 
(groundwater, surface 
water, drilling fluids, 
wastewaters) 

P Well installation/development 
P Well purging during sampling 
P Groundwater discharge during 

pump tests 
P Surface water sampling 
P Wastewater sampling 

Onsite Disposal 
P Pour onto ground close to well (nonhazardous waste) 
P Discharge to sewer 
P Send to onsite TSDF 

Offsite Disposal 
P Client to send to offsite commercial treatment unit 
P Client to send to publicly owned treatment works (POTW) 

Interim Management 
P Store for future treatment and/or disposal 

Decontamination Fluids P Decontamination of PPE and 
equipment 

Onsite Disposal 
P Send to onsite TSDF 
P Evaporate (for small amounts of low contamination organic fluids) 
P Discharge to ground surface 

Offsite Disposal 
P Client to send to offsite TSDF 
P Discharge to sewer 

Interim Management 
P Store for future treatment and/or disposal 

Disposable PPE and 
Sampling Equipment 

P Sampling procedures or other 
onsite activities 

Onsite Disposal 
P Place in onsite industrial dumpster 
P Send to onsite TSDF 

Offsite Disposal 
P Client to send to offsite TSDF 

Interim Management 
P Store for future treatment and/or disposal 

  
Adapted from U. S. Environmental Protection Agency, Guide to Management of Investigation-Derived Wastes, 9345-03FS, January 1992. 
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1.0  Objective 
The objective of this standard operating procedure (SOP) is to set CDM Federal (CDM) criteria for content entry and form 
of field logbooks. Field logbooks are an essential tool to document field activities for historical and legal purposes.  
 
2.0  Background 
2.1  Definitions 
Biota - The flora and fauna of a region. 
  
Magnetic Declination Corrections - Compass adjustments to correct for the angle between magnetic north and 
geographical meridians. 
  
2.2  Discussion 
Information recorded in field logbooks includes field team names; observations; data; calculations; date/time; weather; 
and description of the data collection activity, methods, instruments, and results. Additionally, the logbook may contain 
deviations from plans and descriptions of wastes, biota, geologic material, and site features including sketches, maps, or 
drawings as appropriate. 
 
3.0  General Responsibilities 
Field Team Leader (FTL) - The FTL is responsible for ensuring that the format and content of data entries are in 
accordance with this procedure. 
  
Site Personnel - All CDM employees who make entries in field logbooks during onsite activities are required to read this 
procedure before engaging in this activity. The FTL will assign field logbooks to site personnel who will be responsible for 
their care and maintenance. Site personnel will return field logbooks to the records file at the end of the assignment. 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities should be defined in 
the field plan or site-/project-specific quality assurance plan.  
 
4.0  Required Equipment 
P Site-specific plans P Indelible black or blue ink pen 
P Field logbook P Ruler or similar scale 
 
5.0  Procedures 
5.1  Preparation 
In addition to this SOP, site personnel responsible for maintaining logbooks must be familiar with all procedures 
applicable to the field activity being performed. These procedures should be consulted as necessary to obtain specific 
information about equipment and supplies, health and safety, sample collection, packaging, decontamination, and 
documentation. These procedures should be located at the field office or vehicle for easy reference. 
  
Field logbooks shall be bound with lined, consecutively numbered pages. All pages must be numbered before initial use 
of the logbook. Before use in the field, each logbook will be marked with a specific document control number issued by  
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the document control administrator, if required by the contract quality implementation plan (QIP). Not all contracts require 
document control numbers. The following information shall be recorded on the cover of the logbook: 
  
P Field logbook document control number (if applicable). P Start date of entries. 
P Activity (if the logbook is to be activity-specific), site 

name, and location. 
P Name of CDM contact and phone number(s) 
    (typically the project manager). 

P End date of entries. 
P In specific cases, special logbooks may be required 

(e.g., waterproof paper for stormwater monitoring). 

 
The first few (approximately five) pages of the logbook will be reserved for a table of contents (TOC). Mark the first page 
with the heading and enter the following: 
 
Table of Contents 
  
Date/Description       Pages  
(Start Date)/Reserved for TOC      1-5  
  
The remaining pages of the table of contents will be designated as such with “TOC” written on the top center of each 
page. The table of contents should be completed as activities are completed and before placing the logbook in the 
records file.  
 
5.2  Operation 
Requirements that must be followed when using a logbook: 
  
P Record work, observations, quantities of materials, calculations, drawings, and related information directly in the 

logbook. If data collection forms are specified by an activity-specific plan, this information does not need to be 
duplicated in the logbook. However, any forms used to record site information must be referenced in the logbook. 

P Do not start a new page until the previous one is full or has been marked with a single diagonal line so that additional 
entries cannot be made. Use both sides of each page. 

P Do not erase or blot out any entry at any time. Indicate any deletion by a single line through the material to be deleted. 
Initial and date each deletion. Take care to not obliterate what was written previously. 

P Do not remove any pages from the book. 
 
Specific requirements for field logbook entries include: 
 
P Initial and date each page. 
P Sign and date the final page of entries for each day. 
P Initial and date all changes. 
P Multiple authors must sign out the logbook by inserting the following: 
   Above notes authored by: 
  - (Sign name) 
  - (Print name) 
  - (Date) 
P A new author must sign and print his/her name before additional entries are made. 
P Draw a diagonal line through the remainder of the final page at the end of the day. 
P Record the following information on a daily basis: 

- Date and time 
- Name of individual making entry 
- Names of field team and other persons onsite 
- Description of activity being conducted including station or location (i.e., well, boring, sampling location number) if  
   appropriate 
- Weather conditions (i.e., temperature, cloud cover, precipitation, wind direction, and speed) and other pertinent data 
- Level of personal protection used 
- Serial numbers of instruments 
- Equipment calibration information 
- Serial/tracking numbers on documentation (e.g., carrier air bills) 
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Entries into the field logbook shall be preceded with the time (written in military units) of the observation. The time should 
be recorded frequently and at the point of events or measurements that are critical to the activity being logged. All 
measurements made and samples collected must be recorded unless they are documented by automatic methods (e.g., 
data logger) or on a separate form required by an operating procedure. In these cases, the logbook must reference the 
automatic data record or form. 
  
At each station where a sample is collected or an observation or measurement made, a detailed description of the 
location of the station is required. Use a compass (include a reference to magnetic declination corrections), scale, or 
nearby survey markers, as appropriate. A sketch of station location may be warranted. All maps or sketches made in the 
logbook should have descriptions of the features shown and a direction indicator. It is preferred that maps and sketches 
be oriented so that north is toward the top of the page. Maps, sketches, figures, or data that will not fit on a logbook page 
should be referenced and attached to the logbook to prevent separation. 
  
Other events and observations that should be recorded include: 
  
P Changes in weather that impact field activities. 
P Deviations from procedures outlined in any governing documents. Also record the reason for any noted deviation. 
P Problems, downtime, or delays. 
P Upgrade or downgrade of personal protection equipment. 
P Visitors to the site. 
 
5.3  Post-Operation 
To guard against loss of data as a result of damage or disappearance of logbooks, completed pages shall be periodically 
photocopied (weekly, at a minimum) and forwarded to the field or project office. Other field records shall be photocopied 
and submitted regularly and as promptly as possible to the office. When possible, electronic media such as disks and 
tapes should be copied and forwarded to the project office. 
  
At the conclusion of each activity or phase of site work, the individual responsible for the logbook will ensure that all 
entries have been appropriately signed and dated and that corrections were made properly (single lines drawn through 
incorrect information, then initialed and dated). The completed logbook shall be submitted to the records file. 
 
6.0  Restrictions/Limitations 
Field logbooks constitute the official record of onsite technical work, investigations, and data collection activities. Their 
use, control, and ownership are restricted to activities pertaining to specific field operations carried out by CDM personnel 
and their subcontractors. They are documents that may be used in court to indicate dates, personnel, procedures, and 
techniques employed during site activities. Entries made in these logbooks should be factual, clear, precise, and 
nonsubjective. Field logbooks, and entries within, are not to be used for personal use. 
  
7.0  References 
Sandia National Laboratories. 1991. Procedure for Preparing Sampling and Analysis Plan, Site-Specific Sampling Plan, and 
Field Operating Procedures, QA-02-03. Albuquerque Environmental Program, Department 3220, Albuquerque, New Mexico. 
  
Sandia National Laboratories. 1992. Field Operation Procedure for Field Logbook Content and Control. Environmental 
Restoration Department, Division 7723, Albuquerque, New Mexico. 
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1.0  Objective 
The purpose of this standard operating procedure (SOP) is to provide standard guidelines and methods for photographic 
documentation, which include still and digital photography and videotape or DVD recordings of field activities and site 
features (geologic formations, core sections, lithologic samples, water samples, general site layout, etc.). This document 
shall provide guidelines designed for use by a professional or amateur photographer. This SOP is intended for 
circumstances when formal photographic documentation is required. Based on project requirements, it may not be 
applicable for all photographic activities.  
 
2.0  Background 
2.1  Definitions 
Photographer - A photographer is the camera operator (professional or amateur) of still photography, including digital 
photography, or videotape or digital versatile discs (DVD) recording whose primary function with regard to this SOP is to 
produce documentary or data-oriented visual media. 
 
Identifier Component - Identifier components are visual components used within a photograph such as visual slates, 
reference markers, and pointers. 
 
Standard Reference Marker - A standard reference marker is a reference marker that is used to indicate a feature size 
in the photograph and is a standard length of measure, such as a ruler, meter stick, etc. In limited instances, if a ruled 
marker is not available or its use is not feasible, it can be a common object of known size placed within the visual field 
and used for scale. 
 
Slates - Slates are blank white index cards or paper used to present information pertaining to the subject/procedure 
being photographed. Letters and numbers on the slate will be bold and written with black indelible marking pens. 
 
Arrows and Pointers - Arrows and pointers are markers/pointers used to indicate and/or draw attention to a special 
feature within the photograph. 
 
Contrasting Backgrounds - Contrasting backgrounds are backdrops used to lay soil samples, cores, or other objects on 
for clearer viewing and to delineate features. 
 
Data Recording Camera Back - A data recording camera back is a camera attachment or built-in feature that will 
record, at the very least, frame numbers and dates directly on the film. 
 
2.2  Associated Procedures 
P CDM Federal SOP 4-1, Field Logbook Content and Control 
 
2.3  Discussion 
Photographs and videotape or DVD recordings made during field investigations are used as an aid in documenting and 
describing site features, sample collection activities, equipment used, and possible lithologic interpretation. This SOP is 
designed to illustrate the format and desired placement of identifier components, such as visual slates, standard 
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reference markers, and pointers. These items shall become an integral part of the “visual media” that, for the purpose of 
this document, shall encompass still photographs, digital photographs, videotape recordings (or video footage), and 
recordings on DVDs. The use of a photographic logbook and standardized entry procedures are also outlined. These 
procedures and guidelines will minimize potential ambiguities that may arise when viewing the visual media and ensure 
the representative nature of the photographic documentation. 
 
3.0  General Responsibilities  
Field Team Leader - The field team leader (FTL) is responsible for ensuring that the format and content of photographic 
documentation are in accordance with this procedure. The FTL is responsible for directing the photographer to specific 
situations, site features, or operations that the photographer will be responsible for documenting. 
 
Photographer - The photographer shall seek direction from the FTL and regularly discuss the visual documentation 
requirements and schedule. The photographer is responsible for maintaining a logbook per Sections 5.1, 5.2.4, and 5.3.1 
of this SOP. Responsibilities will be defined in the project sampling plan. 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the 
field plan or site/quality assurance project plan (QAPP). 
 
4.0  Required Equipment 
A general list of equipment that may be used: 
 
P 35mm camera or disposable single use camera 
 (35mm or panoramic use) 

P Standard reference markers  
P Slates 

P Digital camera 
P Extra batteries for 35mm camera 

P Arrows or pointers 
P Contrasting backgrounds 

P Video camera and appropriate storage media 
 (e.g., video tapes, DVDs) 

P Medium speed, or multi purpose fine-grain, color, 35mm 
negative film or slide film (project dependent) 

P Logbook P Data recording camera back (if available) 
P Indelible black or blue ink pen P Storage medium for digital camera 
 
5.0  Procedures 
5.1  Documentation 
A commercially available, bound logbook will be used to log and document photographic activities. Review CDM Federal 
SOP 4-1, Field Logbook Content and Control and prepare all supplies needed for logbook entries. 
 
Note: A separate photographic logbook is not required. A portion of the field logbook may be designated as the 
photographic log and documentation section. 
 
Field Health and Safety Considerations 
There are no hazards that an individual will be exposed to specific to photographic documentation. However, site-specific 
hazards may arise depending on location or operation. Personal protective equipment used in this operation will be site-
specific and dictated through requirements set by the site safety officer, site health and safety plan, and/or prescribed by 
the CDM Federal Corporate Health and Safety Program. The photographer should contact the site safety officer for 
health and safety orientation before commencing field activities. The site health and safety plan must be read before 
entry to the site, and all individuals must sign the appropriate acknowledgement that this has been done. 
 
The photographer should be aware of any potential physical hazards while photographing the subject (e.g., traffic, low 
overhead hazard, edge of excavation). 
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5.2  Operation 
5.2.1  General Photographic Activities in the Field 
The following sections provide general guidelines that should be followed to visually document field activities and site 
features using still/digital cameras and video equipment. Listed below are general suggestions that the photographer 
should consider when performing activities under this SOP:  
 
P The photographer should be prepared to make a variety of shots, from close-up to wide-angle. Many shots will be 

repetitive in nature or format, especially close-up site feature photographs. Consideration should therefore be given to 
designing a system or technique that will provide a reliable repetition of performance. 

P All still film photographs should be made using a medium speed, or multi purpose fine-grain, color negative film in the 
35mm format unless otherwise directed by the FTL.  

P It is suggested that Kodak brand “Ektapress Gold Deluxe” film or equivalent be used as the standard film for the still 
photography requirements of the field activities. This film is stable at room temperature after exposure and will better 
survive the time lag between exposure and processing. It is suggested that film speed ASA 100 should be used for 
outdoor photographs in bright sunlight, ASA 200 film should be used in cloudy conditions, and ASA 400 film should be 
used indoors or for very low-light outdoor photographs. 

P No preference of videotape or DVD brand along with digital storage medium is specified and is left to the discretion of 
the photographer.  

P The lighting for sample and feature photography should be oriented toward a flat condition with little or no shadow. If 
the ambient lighting conditions are inadequate, the photographer should be prepared to augment the light (perhaps 
with reflectors or electronic flash) to maintain the desired visual effect. 

P Digital cameras have multiple photographic quality settings. A camera that obtains a higher resolution (quality) has a 
higher number of pixels and will store a fewer number of photographs per digital storage medium. 

 
5.2.2  General Guidelines for Still Photography 
Slate Information 
It is recommended that each new roll of film or digital storage medium shall contain on the first usable frame (for film) a 
slate with consecutively assigned control numbers (a consecutive, unique number that is assigned by the photographer 
as in sample numbers). 
 
Caption Information 
All still photographs will have a full caption permanently attached to the back or permanently attached to a photo log 
sheet. The caption should contain the following information (digital photographs should have a caption added after the 
photographs are downloaded): 
 
P Film roll control number (if required) and 

photograph sequence number 
P Description of activity/item shown (e.g., name of 

facility/site, specific project name, project number) 
P Date and time P Direction (if applicable) 
P Photographer  
 
When directed by the sampling plan, a standard reference marker should be used in all documentary visual media. While 
the standard reference marker will be predominantly used in close-up feature documentation, inclusion in all scenes 
should be considered. 
 
Digital media should be downloaded at least once each day to a personal computer; the files should be in either “JPEG” 
or “TIFF” format. Files should be renamed at the time of download to correspond to the logbook. It is recommended the 
electronic files be copied to a compact disc for backup.  
 
Close-Up and Feature Photography 
When directed by the sampling plan, close-up photographs should include a standard reference marker of appropriate 
size as an indication of the feature size and contain a slate marked with the site name and any identifying label, such as 
a well number or core depth, that clearly communicates to the viewer the specific feature being photographed. 
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Feature samples, core pieces, and other lithologic media should be photographed as soon as possible after they have 
been removed from their in situ locations. This enables a more accurate record of their initial condition and color. When 
directed by the sampling plan, include a standard reference color strip (color chart such as Munsell Soil Color Chart or 
that available from Eastman Kodak Co.) within the scene. This is to be included for the benefit of the viewer of the 
photographic document and serves as a reference aid to the viewer for formal lithologic observations and interpretations. 
 
Site Photography 
Site photography, in general, will consist predominantly of medium- and wide-angle shots. A standard reference marker 
should be placed adjacent to the feature or, when this is not possible, within the same focal plane.  
 
While it is encouraged that a standard reference marker and caption/slate be included in the scene, it is understood that 
situations will arise that preclude their inclusion within the scene. This will be especially true of wide-angle shots. In such 
a case, the film/tape control number shall be entered in the photographic logbook along with the frame number and all 
other information pertinent to the scene.  
 
Panoramic 
In situations where a wide-angle lens does not provide sufficient subject detail, a single-use disposable panoramic 
camera is recommended. If this type of camera is not available, a panoramic series of two or three photos would be 
appropriate. Panoramas can provide greater detail while covering a wide subject, such as an overall shot of a site. 
 
To shoot a panoramic series using a standard 35mm or digital camera, the following procedures are recommended: 
 
P Use a stable surface or tripod to support the camera 
P Allow a 20- to 30-percent overlap while maintaining a uniform horizon 
P Complete two to three photos per series 
 
5.2.3  General Photographic Documentation Using Video Cameras 
As a reminder, it is not within the scope of this document to set appropriate guidelines for presentation or “show” 
videotape or DVD recording. The following guidelines are set for documentary videotape or DVD recordings only and 
should be implemented at the discretion of the site personnel. 
 
Documentary videotape or DVD recordings of field activities may include an audio slate for all scenes. At the beginning of 
each video session, an announcer will recite the following information: date, time (in military units), photographer, site ID 
number, and site location. This oral account may include any additional information clarifying the subject matter being 
recorded. 
 
A standard reference marker may be used when taking close-up shots of site features with a video camera. The scene 
may also include a caption/slate. It should be placed adjacent and parallel to the feature being photographed. 
 
It is recommended that a standard reference marker and caption/slate be included in all scenes. The caption information 
is vital to the value of the documentary visual media and should be included. If it is not included within the scene, it 
should be placed before the scene.  
 
Original video recordings will not be edited. This will maintain the integrity of the information contained on the videotape 
or DVD. If editing is desired, a working copy of the original video recording can be made. 
 
A label should be placed on the videotape or DVD with the appropriate identifying information (project name, project 
number, date, location, etc.). 
 
5.2.4  Photographic Documentation 
Photographic activities must be documented in a photographic logbook or in a section of the field logbook. The 
photographer will be responsible for making proper entries. 
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In addition to following the technical standards for logbook entry as referenced in CDM Federal SOP 4-1, the following 
information should be maintained in the appropriate logbook: 
 
P Photographer name. 
P If required, an entry shall be made for each new 

roll/tape/DVD control number assigned. 
P Sequential tracking number for each photograph taken 

(for digital cameras, the camera-generated number may 
be used). 

P Date and time (military time). 

P Location. 
P A description of the activity/item photographed. 
P If needed, a description of the general setup, including 

approximate distance between the camera and the 
subject, may be recorded in the logbook. 

P Record as much other information as possible to assist in 
the identification of the photographic document. 

 
5.3  Post Operation 
All film will be sent for development and printing to a photographic laboratory (to be determined by the photographer). 
The photographer will be responsible for arranging transport of the film from the field to the photographic laboratory. The 
photographer shall also be responsible for arranging delivery of the negatives and photographs, digital storage medium, 
or videotape or DVD to the project management representative to be placed in the project files. 
 
5.3.1  Documentation 
At the end of each day’s photographic session, the photographer(s) will ensure that the appropriate logbook has been 
completely filled out and maintained as outlined in CDM Federal SOP 4-1. 
 
5.3.2  Archive Procedures 
P Photographs and the associated set of uncut negatives, digital media, and original unedited documentary video 

recordings will be submitted to the project files and handled according to contract records requirements. The project 
manager will ensure their proper distribution. 

P Completed pages of the appropriate logbook will be copied weekly and submitted to the project files.  
 
6.0  Restrictions/Limitations 
This document is designed to provide a set of guidelines for the field amateur or professional photographer to ensure that 
an effective and standardized program of visual documentation is maintained. 
 
It is not within the scope of this document to provide instruction in photographic procedures, nor is it within the scope of 
this document to set guidelines for presentation or “show” photography. 
 
The procedures outlined herein are general by nature. The photographer is responsible for specific operational activity or 
procedure. Questions concerning specific procedures or requirements should be directed to the project manager or FTL. 
 
Note: Some sites do not permit photographic documentation. Check with the site contact for any restrictions. 
 
7.0  References 
U. S. Army Corps of Engineers. 2001. Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-3. 
Appendix F. February. 
 
U. S. Environmental Protection Agency. 1992. National Enforcement Investigations Center. Multi-Media Investigation 
Manual, EPA-330/9-89-003-R. p. 85. Revised March. 
 
__________. Region IV. 2001. Environmental Investigations Standard Operating Procedures and Quality Assurance 

anual. Athens, Georgia. November. M
      
  

A Technical Standard Operating Procedures  Page 5 of 5 
TSOP 4-2.32307 

 





Field Equipment Decontamination at  
Nonradioactive Sites 

SOP 4-5 
Revision: 7 
Date: March 2007 
 

Prepared: Steven Fundingsland  Technical Review: Mike Higman  

QA Review: Jo Nell Mullins  Approved: 

E-Signed by Michael C. Malloy
VERIFY authenticity with ApproveIt

  

Issued: 

E-Signed by P. Michael Schwan
VERIFY authenticity with ApproveIt

 

 Signature/Date 

 Signature/Date      
 
1.0  Objective 
The objective of this standard operating procedure (SOP) is to describe the general procedures required for 
decontamination of field equipment at nonradioactive sites. This SOP serves as a general guide and is applicable at most 
sites; however, it shall be noted that site-specific conditions (i.e., type of contamination, type of media sampled), the 
governing agency (e.g., EPA, DOE, USACE), and site-specific work plans, sampling and analysis plans and/or quality 
assurance (QA) project plans may require modifications to the decontamination procedures provided in this SOP. 
Decontamination of field equipment is necessary to ensure acceptable quality of samples by preventing cross 
contamination. Further, decontamination reduces health hazards and prevents the spread of contaminants offsite. 
 
2.0  Background 
2.1  Definitions 
Acid Rinse - A solution of 10 percent nitric or hydrochloric acid made from reagent grade acid and analyte-free water. 
 
Analyte-Free Water - Tap water that has been treated so that the water contains no detectable heavy metals or other 
inorganic compounds. Analyte-free water shall be stored only in clean glass, stainless steel, or plastic containers that can 
be closed when not in use. 
 
Clean - Free of contamination and when decontamination has been completed in accordance with this SOP. 
 
Cross Contamination - The transfer of contaminants through equipment or personnel from the contamination source to 
less contaminated or noncontaminated samples or areas. 
 
Decontamination - The process of rinsing or otherwise cleaning the surfaces of equipment to rid them of contaminants 
and to minimize the potential for cross contamination of samples or exposure of personnel. 
 
Material Safety Data Sheets (MSDS) - These documents discuss the proper storage and physical and toxicological 
characteristics of a particular substance used during decontamination. These documents, generally included in site 
health and safety plans, shall be kept on site at all times during field operations. 
 
Organic-Free/Analyte-Free Water - Tap water that has been treated so that the water meets the analyte-free water 
criteria and contains no detectable organic compounds. Organic-free/analyte-free water shall be stored only in clean 
glass, Teflon™, or stainless steel containers that can be closed when not in use. 
 
Potable Water - Tap water may be obtained from any municipal system. Chemical analysis of the water source may be 
required before it is used. 
 
Sampling Equipment - Equipment that comes into direct contact with the sample media. Such equipment includes split 
spoon samplers, well casing and screens, and spatulas or bowls used to homogenize samples. 
 
Soap - Low-sudsing, nonphosphate detergent such as Liquinox™. 
 
Solvent Rinse - Pesticide grade, or better, isopropanol, acetone, or methanol. 
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2.2  Associated Procedures 
P CDM Federal SOP 1-1 - Surface Water Sampling 
P CDM Federal SOP 1-3 - Surface Soil Sampling 
P CDM Federal SOP 1-4 - Subsurface Soil Sampling 
P CDM Federal SOP 1-5 - Groundwater Sampling Using Bailers 
P CDM Federal SOP 1-7 - Wipe Sampling 
P CDM Federal SOP 1-9 - Tap Water Sampling 
P CDM Federal SOP 1-11 - Sediment/Sludge Sampling 
P CDM Federal SOP 2-2 - Guide to Handling Investigation-Derived Waste 
P CDM Federal SOP 3-1 - Geoprobe® Sampling 
 
3.0  Responsibilities 
The project manager or designee, generally the field team leader (FTL), ensures that field personnel are trained in the 
performance of this procedure and that decontamination is conducted in accordance with this SOP and site-specific work 
plans. The FTL may also be required to collect and document rinsate samples (also known as equipment blanks) to 
provide quantitative verification that these procedures have been correctly implemented. 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the 
field plan or site-/project-specific QA plan.  
 
4.0  Required Equipment 
P Stiff-bristle scrub brushes 
P Plastic buckets and troughs 
P Soap 
P Nalgene or Teflon sprayers or wash bottles or 2- to 5-gallon, manual-pump sprayer (pump sprayer material must be 

compatible with the solution used) 
P Plastic sheeting, plastic bags, and/or aluminum foil to keep decontaminated equipment clean between uses 
P Disposable wipes, rags, or paper towels 
P Potable water* 
P Analyte-free water 
P Organic-free/analyte-free water 
P Gloves, safety glasses, and other protective clothing as specified in the site-specific health and safety plan 
P High-pressure pump with soap dispenser or steam-spray unit (for large equipment only) 
P Appropriate decontamination solutions pesticide grade or better and traceable to a source (e.g., 10 percent and/or 1 

percent nitric acid [HNO3], acetone, methanol, isopropanol, hexane) 
P Tools for equipment assembly and disassembly (as required) 
P 55-gallon drums or tanks for temporary storage of decontamination water (as required) 
P Pallets for drums or tanks holding decontamination water (as required) 
 
* Potable water may be required to be tested for contaminants before use. Check field plan for requirements. 
 
5.0  Procedures 
All reusable equipment (nondedicated) used to collect, handle, or measure samples shall be decontaminated before 
coming into contact with any sampled media or personnel using the equipment. Decontamination of equipment shall 
occur either at a central decontamination station or at portable decontamination stations set up at the sampling location, 
drill site, or monitoring well location. The centrally located decontamination station shall include an appropriately sized 
bermed and lined area on which equipment decontamination shall occur and shall be equipped with a collection system 
and storage vessels. In certain circumstances, berming is not required when small quantities of water are being 
generated and for some short duration field activities (i.e., pre-remedial sampling). Equipment shall be transported to and 
from the decontamination station in a manner to prevent cross contamination of equipment and/or area. Precautions 
taken may include enclosing augers in plastic wrap while being transported on a flatbed truck. 
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The decontamination area shall be constructed so that contaminated water is either collected directly into appropriate 
containers (5-gallon buckets or steel wash tubs) or within the berms of the decontamination area that then drains into a 
collection system. Water from the collection system shall be transferred into 55-gallon drums or portable tanks for 
temporary storage. Typically, decontamination water shall be staged until sampling results or waste characterization 
results are obtained and evaluated and the proper disposition of the waste is determined (SOP 2-2, Guide to Handling 
Investigation-Derived Waste). The exact procedure for decontamination waste disposal shall be discussed in the work 
plan. Also, solvent and acid rinse fluids may need to be segregated from other investigation-derived wastes. 
 
All items that shall come into contact with potentially contaminated media shall be decontaminated before use and 
between sampling and/or drilling locations. If decontaminated items are not immediately used, they shall be covered 
either with clean plastic or aluminum foil depending on the size of the item. All decontamination procedures for the 
equipment being used are as follows: 
 
General Guidelines 
 
P Potable, analyte-free, and organic-free/analyte-free water shall be free of all contaminants of concern. Following the 

field QA sampling procedure described in the work plan, analytical data from the water source may be required. 
 
P Sampling equipment that has come into contact with oil and grease shall be cleaned with methanol or other approved 

alternative to remove the oily material. This may be followed by a hexane rinse and then another methanol rinse. 
Regulatory or client requirements regarding solvent use shall be stated in the work plan. 

 
P All solvents and acids shall be pesticide grade or better and traceable to a source. The corresponding lot numbers 

shall be recorded in the appropriate logbook.  
 

Note: Solvents and acids are potentially hazardous materials and must be handled, stored, and transported 
accordingly. Solvents shall never be used in a closed building. See the site-specific health and safety plan and/or the 
chemical’s MSDS for specific information regarding the safe use of the chemical. 

 
P Decontaminated equipment shall be allowed to air dry before being used. 
 
P Documentation of all cleaning and field QA sampling shall be recorded in the appropriate logbook. 
 
P Gloves, boots, safety glasses, and any other personnel protective clothing and equipment shall be used as specified in 

the site-specific health and safety plan. 
 
5.1  Heavy Equipment Decontamination 
Heavy equipment includes drilling rigs, well development rigs, and backhoes. Follow these steps when decontaminating 
this equipment: 
 
P Establish a bermed decontamination area that is large enough to fully contain the equipment to be cleaned. If 

available, an existing wash pad or appropriate paved and bermed area may be used; otherwise, use one or more 
layers of heavy plastic sheeting to cover the ground surface and berms. All decontamination pads shall be upwind of 
the area under investigation. 

 
P With the rig in place, spray areas (rear of rig or backhoe) exposed to contaminated media using a hot water high-

pressure sprayer. Be sure to spray down all surfaces, including the undercarriage.  
 
P Use brushes, soap, and potable water to remove dirt whenever necessary. 
 
P Remove equipment from the decontamination pad and allow it to air dry before returning it to the work site. 
 
P Record the equipment type, date, time, and method of decontamination in the appropriate logbook. 
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P After decontamination activities are completed, collect all contaminated wastewater, plastic sheeting, and disposable 

gloves, boots, and clothing in separate containers or receptacles. All receptacles containing contaminated items must 
be properly labeled for disposal as detailed in the field plan. Liquids and solids must be drummed separately. 

 
5.2  Downhole Equipment Decontamination 
Downhole equipment includes hollow-stem augers, drill pipes, rods, stems, etc. Follow these steps when 
decontaminating this equipment: 
 
P Set up a centralized decontamination area, if possible. This area shall be set up to collect contaminated rinse waters 

and to minimize the spread of airborne spray. 
 
P Set up a “clean” area upwind of the decontamination area to receive cleaned equipment for air-drying. At a minimum, 

clean plastic sheeting must be used to cover the ground, tables, or other surfaces on which decontaminated 
equipment is to be placed. All decontamination pads shall be upwind of any areas under investigation. 

 
P Place the object to be cleaned on aluminum foil or plastic-covered wooden sawhorses or other supports. The objects 

to be cleaned shall be at least 2 feet above the ground to avoid splashback when decontaminating. 
 
P Using soap and potable water in the hot water high-pressure sprayer (or steam unit), spray the contaminated 

equipment. Aim downward to avoid spraying outside the decontamination area. Be sure to spray inside corners and 
gaps especially well. Use a brush, if necessary, to dislodge dirt. 

 
P If using soapy water, rinse the equipment using clean, potable water. If using hot water, the rinse step is not necessary if 

the hot water does not contain a detergent. If the hot water contains a detergent, this final clean water rinse is required. 
 
P Using a suitable sprayer, rinse the equipment thoroughly with analyte-free water. 
 
P Remove the equipment from the decontamination area and place in a clean area upwind to air dry. 
 
P Record equipment type, date, time, and method of decontamination in the appropriate logbook. 
 
P After decontamination activities are completed, collect all contaminated wastewaters, plastic sheeting, and disposable 

gloves, boots, and clothing in separate containers or receptacles. All receptacles containing contaminated items must 
be properly labeled for disposal. Liquids and solids must be drummed separately. 

 
5.3  Sampling Equipment Decontamination 
Follow these steps when decontaminating sampling equipment: 
 
P Set up a decontamination line on plastic sheeting. The decontamination line shall progress from "dirty" to "clean." A 

clean area shall be established upwind of the decontamination wash/rinse activities to dry the equipment. At a 
minimum, clean plastic sheeting must be used to cover the ground, table, or other surfaces that the decontaminated 
equipment is placed for drying. 

 
P Disassemble any items that may trap contaminants internally. Do not reassemble the items until decontamination and 

air drying are complete. 
 
P Wash the items with potable water and soap using a stiff brush as necessary to remove particulate matter and surface 

films. The items may be steam cleaned using soap and hot water as an alternative to brushing. Note: Polyvinyl chloride 
or plastic items shall not be steam cleaned. Items that have come into contact with concentrated and/or oily 
contaminants may need to be rinsed with a solvent such as hexane and allowed to air dry prior to this washing step. 

 
P Thoroughly rinse the items with potable water. 
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P If sampling for metals, thoroughly rinse the items with an acid solution (e.g., 10 percent nitric acid) followed by a rinse 

using analyte-free water. If sampling for organic compounds, thoroughly rinse the items with solvent (e.g., isopropanol) 
followed by a rinse using analyte-free water. The specific chemicals used for the acid rinse and solvent rinse phases 
shall be specified in the work plan. The acid rinsate and solvent rinsate must each be containerized separately. Acids 
and solvents are potentially hazardous materials and care must be exercised when using these chemicals to prevent 
adverse health affects (e.g., skin burns, irritation to the eyes and respiratory system). Appropriate personal protective 
equipment must be worn when using these chemicals. These chemicals (including spent rinsate) must be managed 
and stored appropriately. Special measures such as proper labels, paperwork, notification, etc. may be required when 
transporting or shipping these chemicals. 

 
P Rinse the items thoroughly using organic-free/analyte-free water.  
 
P Allow the items to air dry completely. 
 
P After drying, reassemble the parts as necessary and wrap the items in clean plastic wrap or in aluminum foil. 
 
P Record equipment type, date, time, and method of decontamination in the appropriate logbook. 
 
P After decontamination activities are completed, collect all contaminated waters, used solvents and acids, plastic 

sheeting, and disposable personal protective equipment. Place the contaminated items in properly labeled drums for 
disposal. Liquids and solids must be drummed separately. Refer to site-specific plans for labeling and waste 
management requirements. 

 
5.4  Pump Decontamination 
Follow the manufacturer’s recommendation for specified pump decontamination procedures. At a minimum, follow these 
steps when decontaminating pumps: 
 
P Set up the decontamination area and separate “clean” storage area using plastic sheeting to cover the ground, tables, 

and other surfaces. Set up four containers: the first container shall contain dilute (nonfoaming) soapy water, the 
second container shall contain potable water, the third container shall be empty to receive wastewater, and the fourth 
container shall contain analyte-free water. 

 
P The pump shall be set up in the same configuration as for sampling. Submerge the pump intake (or the pump, if 

submersible) and all downhole-wetted parts (tubing, piping, foot valve) in the soapy water of the first container. Place 
the discharge outlet in the wastewater container above the level of the wastewater. Pump soapy water through the 
pump assembly until it discharges to the waste container. Scrub the outside of the pump and other wetted parts with a 
metal brush. 

 
P Move the pump assembly to the potable water container while leaving discharge outlet in the waste container. All 

downhole-wetted parts must be immersed in the potable water rinse. Pump potable water through the pump assembly 
until it runs clear. 

 
P Move the pump intake to the analyte-free water container. Pump the water through the pump assembly. Pump the 

volume of water through the pump specified in the field plan. Usually, three pump-and-line-assembly volumes shall be 
required. 

 
P Decontaminate the discharge outlet by hand, following the steps outlined in Section 5.3. 
 
P Remove the decontaminated pump assembly to the clean area and allow it to air dry upwind of the decontamination 

area. Intake and outlet orifices shall be covered with aluminum foil to prevent the entry of airborne contaminants and 
particles. 

 
P Record the equipment type, serial number, date, time, and method of decontamination in the appropriate logbook. 
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5.5  Instrument Probe Decontamination 
Instrument probes used for field measurements such as pH meters, conductivity meters, etc. shall be decontaminated 
between samples and after use with analyte-free, or better, water. 
 
5.6  Waste Disposal 
Refer to site-specific plans and SOP 2-2 for waste disposal requirements. The following are guidelines for disposing of 
wastes: 
 
P All wash water, rinse water, and decontamination solutions that have come in contact with contaminated equipment 

are to be handled, packaged, labeled, marked, stored, and disposed of as investigation-derived waste. 
 
P Small quantities of decontamination solutions may be allowed to evaporate to dryness. 
 
P If large quantities of used decontamination solutions shall be generated, each type of waste shall be contained in 

separate containers. 
 
P Unless otherwise required, plastic sheeting and disposable protective clothing may be treated as solid, nonhazardous 

waste. 
 
P Waste liquids shall be sampled, analyzed for contaminants of concern in accordance with disposal regulations, and 

disposed of accordingly. 
 
6.0  Restrictions/Limitations 
Nitric acid and polar solvent rinses are necessary only when sampling for metals or organics, respectively. These steps 
shall not be used, unless required, because of the potential for acid burns and ignitability hazards. 
 
If the field equipment is not thoroughly rinsed and allowed to completely air dry before use, volatile organic residue, which 
interferes with the analysis, may be detected in the samples. The occurrence of residual organic solvents is often 
dependent on the time of year sampling is conducted. In the summer, volatilization is rapid, and in the winter, 
volatilization is slow. Check with your EPA region, state, and client for approved decontamination solvents. 
 
7.0  References 
American Society for Testing and Materials. 2002. Standard Practice for Decontamination of Field Equipment at 
Nonradioactive Waste Sites, ASTM D5088-02. January 10. 
 
Department of Energy. Hazardous Waste Remedial Actions Program. 1996. Standard Operating Procedures for Site 
Characterization, DOE/HWP-100/R1. September. 
 
__________. Hazardous Waste Remedial Actions Program. 1996. Quality Control Requirements for Field Methods, 
DOE/HWP-69/R2. September. 
 
U. S. Environmental Protection Agency. 1987. A Compendium of Superfund Field Operations Methods, EPA/540/P-
87/001.1. 
 
__________. 1992. Standard Operating Safety Guidelines; Publication 9285.1-03. June. 
 
__________. Region 2. 1989. CERCLA Quality Assurance Manual, Revision 1. 
 
__________. Region 4. 2001. Engineering Support Branch Standard Operating Procedures and Quality Assurance 
Manual. November. 
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1.0  Objective 
The objective of this standard operating procedure (SOP) is to establish the baseline requirements, procedures, and 
responsibilities inherent to the control and use of all measurement and test equipment (M&TE). Contractual obligations 
may require more specific or stringent requirements that must also be implemented.  
 
2.0  Background 
2.1  Definitions 
Traceability - The ability to trace the history, application, or location of an item and like items or activities by means of 
recorded identification. 
 
2.2  Associated Procedures 
P CDM Federal Technical SOP 4-1, Field Logbook Content and Control 
P CDM Quality Procedures (QPs) 2.1 and 2.3 
P Manufacturer’s operating and maintenance and calibration procedures 
 
2.3  Discussion 
M&TE may be government furnished (GF), rented or leased from an outside vendor, or purchased. It is essential that 
measurements and tests resulting from the use of this equipment be of the highest accountability and integrity. To 
facilitate that, the equipment shall be used in full understanding and compliance with the instructions and specifications 
included in the manufacturer’s operations and maintenance and calibration procedures and in accordance with any other 
related project-specific requirements. 
 
3.0  Responsibilities 
All staff with responsibility for the direct control and/or use of M&TE are responsible for being knowledgeable of and under-
standing and implementing the requirements contained herein as well as any other related project-specific requirements. 
 
The project manager (PM) or designee (equipment coordinator, quality assurance coordinator, field team leader, etc.) is 
responsible for initiating and tracking the requirements contained herein. 
 
Note: Responsibilities may vary from site to site. Therefore, all field team member responsibilities shall be defined in the 
field plan or site-/project-specific quality assurance plan.  
 
4.0  Requirements for M&TE 
P Determine and implement M&TE related project-specific requirements 
P The maintenance and calibration procedures must be followed when using M&TE  
P Obtain the maintenance and calibration procedures if they are missing or incomplete 
P Attach or include the maintenance and calibration procedures with the M&TE 
P Prepare and record maintenance and calibration in an equipment log or a field log as appropriate (Figure 1) 
P Maintain M&TE records 
P Label M&TE requiring routine or scheduled calibration (when required) 
P Perform maintenance and calibration using the appropriate procedure and calibration standards 
P Identify and take action on nonconforming M&TE 
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5.0  Procedures 
5.1  Determine if Other Related Project-Specific Requirements Apply  
For all M&TE: 
The PM or designee shall determine if M&TE related project-specific requirements apply. If M&TE related project-specific 
requirements apply, obtain a copy of them and review and implement as appropriate. 
 
5.2  Obtain the Operating and Maintenance and Calibration Documents 
For GF M&TE that is to be procured: 
Requisitioner - Specify that the maintenance and calibration procedures be included. 
 
For GF M&TE that is acquired as a result of a property transfer: 
Receiver - Inspect the M&TE to determine whether maintenance and calibration procedures are included with the item. If 
missing or incomplete, order the appropriate documentation from the manufacturer. 
 
For M&TE that is to be rented or leased from an outside vendor: 
Requisitioner - Specify that the maintenance and calibration procedures, the latest calibration record, and the calibration 
standards certification be included. If this information is not delivered with the M&TE, ask the procurement division to 
request it from the vendor. 
 
5.3  Prepare and Record Maintenance and Calibration Records 
For all M&TE: 
PM or Designee - Record all maintenance and calibration events in a field log unless other project-specific requirements 
apply. 
 
For GF M&TE only (does not apply to rented or leased M&TE): 
If an equipment log is a project specific requirement, perform the following: 
 
Receiver - Notify the PM or designee for the overall property control of the equipment upon receipt of an item of M&TE. 
 
PM or Designee and User:  
- Prepare a sequentially page numbered equipment log for the item using the maintenance and calibration form (or 

equivalent) (Figure 1). 
- Record all maintenance and calibration events in an equipment log. 
 
5.4  Label M&TE Requiring Calibration 
For GF M&TE only (does not apply to rented or leased M&TE): 
If calibration labeling is a project specific requirement, perform the following: 
 
PM or Designee: 
- Read the maintenance and calibration procedures to determine the frequency of calibration required. 
- If an M&TE item requires calibration before use, affix a label to the item stating “Calibrate Before Use.” 
- If an M&TE item requires calibration at other scheduled intervals, e.g., monthly, annually, etc., affix a label listing the date 

of the last calibration, the date the item is next due for a calibration, the initials of the person who performed the 
calibration, and a space for the initials of the person who shall perform the next calibration. 

 
5.5  Operating, Maintaining or Calibrating an M&TE Item 
For all M&TE: 
PM or Designee and User - Operate, maintain, and calibrate M&TE in accordance with the maintenance and calibration 
procedures. Record maintenance and calibration actions in the equipment log or field log. 
 
5.6  Shipment 
For GF M&TE: 
Shipper - Inspect the item to ensure that the maintenance and calibration procedures are attached to the shipping case, or 
included, and that a copy of the most recent equipment log entry page (if required) is included with the shipment. If the 
maintenance and calibration procedures and/or the current equipment log page (if required) is missing or incomplete, do not 
ship the item. Immediately contact the PM or designee and request a replacement. 
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For M&TE that is rented or leased from an outside vendor: 
Shipper - Inspect the item to ensure that the maintenance and calibration procedures and latest calibration and standards 
certification records are included prior to shipment. If any documentation is missing or incomplete, do not ship the item. 
Immediately contact the procurement division and request that they obtain the documentation from the vendor. 
 
5.7  Records Maintenance 
For GF M&TE: 
PM or Designee - Create a file upon the initial receipt of an item of M&TE or calibration standard. Organize the files by 
contract origin and by M&TE item and calibration standard. Store all files in a cabinet, file drawer, or other appropriate 
storage media at the pertinent warehouse or office location. 
 
Receiver - Forward the original packing slip to the procurement division and a photocopy to the PM or designee. 
 
PM or Designee and User: 
- Maintain all original documents in the equipment file except for the packing slip and field log. 
- File the photocopy of the packing slip in the M&TE file. 
- Record all maintenance and calibration in an equipment log or field log (as appropriate). File the completed equipment 

logs in the M&TE records. Forward completed field logs to the PM for inclusion in the project files. 
 
For M&TE rented or leased from an outside vendor: 
Receiver - Forward the packing slip to the procurement division. 
 
User: 
- Forward the completed field log to the PM for inclusion in the project files. 
- Retain the most current maintenance and calibration record and calibration standards certifications with the M&TE item 

and forward previous versions to the PM for inclusion in the project files. 
 
5.8  Traceability of Calibration Standards 
For all items of M&TE: 
PM or Designee and User: 
- When ordering calibration standards, request nationally recognized standards as specified or required. Request 

commercially available standards when not otherwise specified or required. Or, request standards in accordance with 
other related project-specific requirements. 

- Require certifications for standards that clearly state the traceability. 
- Require Material Safety Data Sheets to be provided with standards. 
- Note standards that are perishable and consume or dispose of them on or before the expiration date. 
 
5.9  M&TE That Fails Calibration 
For any M&TE item that cannot be calibrated or adjusted to perform accurately: 
PM or Designee  
- Immediately discontinue use and segregate the item from other equipment. Notify the appropriate PM and take 

appropriate action in accordance with the CDM QP 2.3 for nonconforming items. 
- Review the current and previous maintenance and calibration records to determine if the validity of current or previous 

measurement and test results could have been affected and notify the appropriate PM(s) of the results of the review. 
 
6.0  Restrictions/Limitations 
On an item-by-item basis, exemptions from the requirements of this SOP may be granted by the Headquarters health 
and safety manager and/or Headquarters quality assurance director. All exemptions shall be documented by the grantor 
and included in the equipment records as appropriate. 
 
7.0  References 
CDM Federal Programs Corporation. 2007. Quality Assurance Manual. Rev. 11. 
 
CDM Federal Programs Corporation. 2005. Government Property Manual. Rev. 3. 
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Figure 1 
 

A 
A subsidiary of Camp Dresser & McKee Inc. 
 

Maintenance and Calibration
 
Date:    Time:  (a.m./p.m.) 

   

Employee Name:  Equipment Description:  

Contract/Project:  Equipment ID No.:  

Activity:  _____    ___  Equipment Serial No.:     ______  

Maintenance 

Maintenance Performed:    

    

    

Comments:    

    

    

Signature:       __  Date:        _____ 
 
 

Calibration/Field Check 

Calibration Standard:  Concentration of Standard:  

Lot No. of Calibration Standard:  Expiration Date of Calibration Standard:  

Pre-Calibration Reading:  Post-Calibration Reading:  

Additional Readings:  Additional Readings:  

Additional Readings:  Additional Readings:  

Pre-Field Check Reading:  Post-Field Check Reading:  

Adjustment(s):    

    

    

Calibration: □  Passed □  Failed    

Comments:    

    

    

Signature:       ___  Date:        ______
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Project-Specific Guidance 
Completion of Field Sample Data Sheets (FSDSs) 

 
 
Project: Libby Asbestos Project 
 
Applicable Field Plan or Quality Assurance Project Plan (QAPP): This guidance applies to 
all Libby Field Plans or QAPPs governing sample collection (all media). 
 
Document No.: CDM-LIBBY-03 Revision 5 
 
Prepared by:  Diane Rode           Date: 5/26/09 
 
Approved by:  Documented via Modification Form #LFO-000093, Revision 2   
   
 
A field sample data sheet (FSDS) must be completed using the following guidance. 
 
Definitions: 
eLASTIC – Electronic Libby Asbestos Sample Tracking Information Center. The onsite Libby 
property and sample tracking application maintained by CDM. 
 
office administrator – Person responsible for preparing labels and blank FSDSs, and          
assigning them to field personnel 
 
sample coordinator – Person to whom samples and FSDSs are relinquished; responsible for 
preparing COCs and submitting samples to the laboratory 
 
NA – not applicable 
 
MET station – meteorological (i.e., weather) data station 
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Field Sample Data Sheets - All Media 
 
All information entered on the FSDS will be entered into eLASTIC unless otherwise 
noted. 
 
Charge No.: The sample charge number is used for sample cost accounting and corresponds 
to the internal CDM Federal charge number used to collect the sample. The sample charge 
number will be in the format ####.###.###.XXXXX, where the first set of digits is the 
project number, the second set of digits is the task order number, the third set of digits is the 
task number, and the last set of characters is the subtask descriptor. 
 
Sheet No.: Pre-assigned unique, sequential sheet number assigned by an office 
administrator. 
 
Field Logbook No.: Number of the logbook being used to record information specific to the 
samples on the FSDS. 
 
Page No.: Page number(s) in the logbook being used to record information specific to the 
samples on the FSDS. 
 
Sampling Date: Date samples are collected in the form MM/DD/YY. For air samples 
collected over multiple days using the same cassette, the end date (i.e., date the sample 
period concludes) will be recorded.  
 
Address: Address of the property being sampled as it appears in eLASTIC (if the property 
has been investigated previously). Addresses are to be recorded according to the Lincoln 
County e911 naming convention of address = street number + street name where: 
 
 Street number = number of the house or commercial building 

Street name = pre direction + street name + post direction + street abbreviation 
 
  Pre directions: 
   East = E  West = W 
   North = N  South = S 
   
  Post directions: 
   East = E  West = W 
   North = N  South = S 
   
  Abbreviations: 

Road = Rd  Drive = Dr 
   Avenue = Ave  Lane = Ln 
   Extension = Ext Place = Pl 
   Street = St  Trail = Trl 
   Circle = Cir  Boulevard = Blvd 
   Court = Ct 
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Exceptions:  Street names ending in Loop, Way, or Furlong do not use a street 
abbreviation. 
 
Periods are not to be used following these abbreviations, or anywhere else in the 
address with the possible exception of landmark addresses. 
 
 Example: Fisher River Bridge Milepost 0.25 
    
Abbreviations are to be used only for the last portion of the address. 
 

Examples: 311 Cedar Street Ext 
   412 Remps Extension Rd 
   568 Spencer Road Ext 

 
Sampling Team: Company affiliation of sampling team. 
 
Names: Full name or first initial and full last name of all members of the sampling team. Not 
required for data entry. 
 
Index ID: Sample identification (ID) number in the format X-##### or XX-#####, where: 
 

X or XX =  a one– or two-digit set of characters indicating the Field Plan or 
QAPP governing sample collection 

 
##### = a 5-digit unique, sequential number   
 
  Examples: CS-00100 
    1D-04668 
    SQ-00225 
 
Pre-printed Index ID labels are assigned to each sampling team by an office administrator. 
   
To indicate that the Index ID label is original and has not been advertantly covered with 
another label, samplers will line out the Index ID label towards the bottom of the label in the 
white portion, initial, and date. 
 
Location ID: Unique ID number assigned to each sample location indicating, in general, 
where on a property samples are collected. Location IDs are tracked in eLASTIC, which 
should be used for reference whenever possible. Pre-printed location ID labels are assigned 
to each sampling team by an office administrator. 
 
For location IDs in the form BD-######, BD indicates ‘building’. A BD number will be 
assigned to any fully enclosed structure. This includes buildings that are fully enclosed by 
walls and a roof/ceiling. Structures that meet this requirement but have broken windows, 
missing doors, etc. will still be considered enclosed and therefore will be assigned a BD 
number. All samples collected within a fully enclosed structure, including soil samples from 
soil floors, will use the BD number of the structure for the sample location ID. The BD 
number will also be used as the location ID for samples collected from a fully enclosed 
understructure (e.g. basement, cellar, crawlspace). 
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For location IDs in the form SP-######, SP indicates ‘sample point’. Any samples collected 
outdoors or within an open structure will be assigned an SP number for the location ID. 
Examples of open structures include (but are not limited to) 3-sided structures, carports, and 
lean-tos. An SP number will be assigned as the location ID for soil samples that are collected 
beneath structures (e.g., beneath a carport, beneath a deck). 
 
For location IDs in the form AD-######, AD indicates ‘address’. Personal air or stationary 
air samples collected outdoors will use the pre-assigned AD numbers from eLASTIC for the 
location ID. Samples collected in Troy requiring an AD location ID, will use a pre-assigned 
Troy AD number in the form AD-2#####. Troy AD numbers may be obtained from the 
Montana Department of Environmental Quality Troy Information Center. 
 
Note that in the case of lot blanks, AD-000001 is used for the location ID. In the case of field 
blanks, the AD number of the property is used for outdoor sampling, while the BD number 
of a specific building is used if sampling occurs indoors. In the case of exposure monitoring, 
or any other task where sampling is conducted at multiple properties, MA-000001 is used 
and the appropriate addresses are listed in the comment section.  
 
Sample Group: The sample group is selected from the following list:
 
Alley Building Flowerbed Overgrown with Walkways Root Cellar 
Attic Carport Garage Park School 
Barn Crawl Space Garden Parking Lot Shed 
Basement Cumulative Risk Assessment Garage Pasture Specific Use Areas 
Beneath Deck Driveway Greenhouse Play Area Stockpile 
Beneath Porch Exposure Monitoring House Property Vehicle 
Borrow Source Field Lab Pumphouse Walkway 
Blank Flower Pots Mine Road Yard 
      
Location Description: Detailed description of the location where a sample was collected. 
Examples are: back yard, side yard, driveway, etc. for soil samples; and basement, ground 
floor, second floor, etc. for air or dust samples. If a soil sample is composed of sub-samples 
collected from more than one location, circle all that apply. If a sample is being collected in 
areas designated by name or number (e.g., site-specific removal work plan) or using a grid 
system, circle “Other” and list all areas or grids included in the sample. 
 
Category: FS = field sample; FD = field duplicate; FB = field blank; LB = lot blank; EB = 
Equipment Blank; TB = Trip Blank; SS = Sample Split, or Other. Circle the applicable 
response. If the sample is a duplicate or split, indicate the ID of the parent field sample. 
 
Field Comments: Any additional information specific to a sample, including issues that may 
affect sample preparation at the laboratory or overall data quality (e.g., causes of potential 
overloading for air or dust samples; weather influences, such as condensation).  

 
For Field Team Completion:  
Completed by: Initials of field team member that completes the FSDS.  Not required for data 
entry. 
QC by:  Initials of field team member that completes the quality control check of FSDS.  Not 
required for data entry. 
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For Data Entry:  
Entered by: Initials of sample coordination team member that enters FSDS information into 
eLASTIC. 
QC by: Initials of field team member that completes the quality control check of eLASTIC 
data entry from the FSDS. Not required for data entry. 
 
For eFSDS Validation:  
Validated: Completed by Volpe personnel at time of the data entry check (completed on 
Volpe copy of FSDS only). Not required for data entry. 
 
The following sections provide instructions for recording media-specific information. 
 
Field Sample Data Sheet - Soil 
Matrix Type: Soil samples will typically be surface samples – circle this response if 
appropriate. If the sample is not a surface sample, complete the “Other” line using an 
applicable descriptor (e.g., mining waste, subsurface soil, common fill). 
 
Type: Indicate the type of sample collected (grab or composite). If the sample is a composite 
sample, indicate the number of sub-samples collected. 
 
Sample Time: The time of sample collection in military time. 
 
Top Depth: Top depth of sample, recorded in inches, in relation to ground surface. For 
samples collected below ground surface, record a positive, whole number. For samples 
collected above ground surface (e.g., vegetative samples), record a negative, whole number. 
 
Bottom Depth: Bottom depth of sample, recorded in inches, in relation to ground surface. 
For samples collected below ground surface, record a positive, whole number. For samples 
collected above ground surface, record a negative, whole number. 
 
Field Comments: Note if vermiculite was not observed in the sample using the checkbox 
provided. For 30-point composite samples, indicate the total number of visual inspection 
points of low, intermediate, or high levels of vermiculite observed. 
 
GPS File: Indicate the GPS file name for points collected. This field is not required for data 
entry. 
 
Field Sample Data Sheet – Bulk Materials 
Matrix Type: Circle “Insulation” or fill in the type of material sampled (e.g., chinking, 
stucco) as applicable. 
 
Sample Time: The time of sample collection in military time. 
 
Field Sample Data Sheet – Water and Sediment 
Matrix Type: Circle the appropriate type of water or sediment. 
 
Sample Time: The time of sample collection in military time. 
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GPS File: Indicate the file name for points collected. This field is not required for data entry. 
 
Field Sample Data Sheet – Stationary Air 
Matrix Type: Circle whether the air sample was collected indoors, outdoors, or NA (e.g., for 
lot blanks, field blanks, preparation drying blanks).  
 
Filter Diameter: Circle the applicable filter diameter. For all standard project air sampling, 
cassettes with a 25-millimeter filter diameter will be used, unless otherwise specified in the 
Field Plan or QAPP. 
 
Pore Size: For standard project air sampling, PCM cassettes with a 0.8-micron pore size filter 
will be used, unless otherwise specified in the Field Plan or QAPP. 
 
Flow Meter Type: Circle the applicable flow meter used. Not required for data entry. 
 
Pump ID Number: Record the identification number of the pump used. Not required for 
data entry. 
 
Flow Meter ID Number: Record the identification number of the flow meter used. Not 
required for data entry. 
 
Start Date: Record the start date in the format MM-DD-YY. Note that multiple start and stop 
dates/times, as well as start and stop flow rates, may need to be recorded for samples 
collected over multiple days using the same cassette. Samplers should refer to their field 
team leader or guidance document for specific instructions on recording pump information. 
 
Start Time: Record the starting time of each air sample aliquot in military time.  
 
Start Flow: Record the starting pump flow rate for the air sample collected in liters per 
minute (L/min). 
 
Stop Date: Record the stop date in the format MM-DD-YY. 
 
Stop Time: Record the stopping time of each air sample aliquot in military time. 
 
Stop Flow: Record the stopping pump flow rate for the air sample collected in L/min. If a 
flow rate is recorded while the pump is running, the stop time and next recorded start time 
will be the same. 
 
Pump Fault: Indicate if the pump faulted during air sample collection, as indicated by an 
unacceptable flow rate deviation (refer to the Field Plan or QAPP), or a mechanical fault 
(pump shut-off). 
 
MET Station onsite: Indicate whether a MET station was operating onsite during sampling. 
For lot blanks, circle NA. 
 
Sample Type: Circle the appropriate response as they relate to removal work conducted. 
That is, if samples were collected prior to ANY removal work, circle ‘Pre’. If samples are 
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collected following ALL removal work (i.e., post-cleanup evaluation), circle ‘Post’. If samples 
are clearance, indicate whether first, second, etc. clearance is attempting to be achieved. 
 
Cassette Lot Number: Indicate the cassette lot number.  
 
Field Sample Data Sheet – Personal Air 
Person Sampled: First and last name of worker being monitored, as applicable to health and 
safety monitoring; otherwise NA. 
 
Company Name: Company affiliation of the worker being monitored, as applicable to health 
and safety monitoring; otherwise NA.  Not required for data entry. 
 
ID: A 4-digit company-assigned ID of the worker being monitored, as applicable to health 
and safety monitoring; otherwise NA.  
 
Task: A brief description of the task being performed. Some examples are: vermiculite-
containing insulation (VCI) removal, laborer, detail cleaning, lawn mowing. Samplers 
should consult with their team leader for acceptable task categories. 
 
Matrix Type: Circle whether the air sample was collected indoors, outdoors, both (e.g., 
exposure monitoring), or NA (e.g., field blanks, lot blanks). 
 
Filter Diameter: Circle the applicable filter diameter. For all standard project air sampling, 
cassettes with a 25-millimeter filter diameter will be used, unless otherwise specified in the 
Field Plan or QAPP. 
 
Pore Size: For standard project air sampling, PCM cassettes with a 0.8-micron pore size filter 
will be used, unless otherwise specified in the Field Plan or QAPP. 
 
Flow Meter Type: Circle the applicable flow meter type used. Not required for data entry. 
 
Pump ID Number: Record the identification number of the pump used. Not required for 
data entry. 
 
Flow Meter ID Number: Record the identification number of the flow meter used. Not 
required for data entry. 
 
Start Date: Record the start date in the format MM-DD-YY. Note that multiple start and stop 
dates/times, as well as start and stop flow rates, may need to be recorded for samples 
collected over multiple days using the same cassette. Samplers should refer to their field 
team leader or guidance document for specific instructions on recording pump information. 
 
Start Time: Record the starting time of each air sample aliquot in military time. 
 
Start Flow: Record the starting pump flow rate for the air sample collected in L/min. 
 
Stop Date: Record the stop date in the format MM-DD-YY. 
 
Stop Time: Record the stopping time of each air sample aliquot in military time. 
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Stop Flow: Record the stopping pump flow rate for the air sample collected in L/min. If a 
flow rate is recorded while the pump is running, the stop time and next recorded start time 
will be the same. 
 
Pump Fault: Indicate if the pump faulted during air sample collection, as indicated by an 
unacceptable flow rate deviation (refer to the Field Plan or QAPP), or a mechanical fault 
(pump shut-off). 
 
MET Station onsite: Indicate whether a MET station was operating onsite during sampling. 
For lot blanks, circle NA. 
 
Sample Type: Circle the applicable response. For the response action personal air sampling, 
select one of the following: 

 
TWA – time-weighted average sample, collected over an 8-hour period or used in 

conjunction with one or more other personal air samples to constitute 
monitoring over an average work day  

EXC – excursion sample, collected over a 30-minute period (time may be 
approximate) 

NA – used for all blanks and non-health and safety monitoring 
 

Cassette Lot Number: Indicate the cassette lot number.  
 
Field Sample Data Sheet – Dustfall 
Matrix Type: Circle whether the dustfall sample was collected indoors, outdoors, other, or 
NA (e.g., lot blanks). 
 
Sample Collection Container Area: Record the total collection area in square centimeters of 
the specific sample container being used.  
 
Wind Meter (MET Station) ID No.: Enter the meter number for the MET station located 
onsite, if present. Not required for data entry. 
 
Start Date: Record the start date in the format MM-DD-YY. 
 
Start Time: Record the starting time of sample collection in military time. 
 
Stop Date: Record the stop date in the format MM-DD-YY. 
 
Stop Time: Record the stopping time of sample collection in military time. 
 
GPS File: Indicate the file name for points collected. This field is not required for data entry. 
 
Field Sample Data Sheet – Dust 
Matrix Type: Indicate the type of surface the sample was collected from. 
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Sample Area: Circle the total area sampled. Refer to the Field Plan or QAPP for the required 
sample area. 
 
Filter Diameter: Circle the applicable filter diameter. For standard project dust sampling, 
cassettes with a 25-millimeter filter diameter will be used, unless otherwise specified in the 
Field Plan or QAPP. 
 
Pore Size: Circle the applicable pore size. For standard project dust sampling, transmission 
electron microscopy (TEM) cassettes with a 0.45-micron pore size filter will be used unless 
otherwise specified in the Field Plan or QAPP. 
 
Flow Meter Type: Circle the type of flow meter used to calibrate the pump flow rate.  Not 
required for data entry. 
 
Flow Meter ID No.: Record the identification number of the flow meter used to calibrate the 
pump flow rate. Not required for data entry. 
 
Pump ID No.: Record the identification number of the pump used to collect the sample.  Not 
required for data entry. 
 
Start Time: Record the starting time of each sample aliquot collection in military time. For 
standard project dust sampling, a total sample time of 6 minutes is attained, unless 
otherwise specified in the Field Plan or QAPP. 
 
Start Flow: Record the starting pump flow rate for the sample collected in L/min. 
 
Stop Time: Record the stopping time of each sample aliquot collection in military time.  
 
Stop Flow: Record the stopping pump flow rate for the sample collected in L/min. If a flow 
rate is recorded while the pump is running, the stop time and next recorded start time will 
be the same. 
 
Pump Fault: Indicate if the pump faulted during air sample collection, as indicated by an 
unacceptable flow rate deviation (refer to the Field Plan or QAPP), or a mechanical fault 
(pump shut-off). 
 
Field Comments: For dust, as requested on the FSDS, indicate the specific subsample 
locations. 
 
Cassette Lot Number: Indicate the cassette lot number.  
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Section 1  
Purpose 
The goal of this standard operating procedure (SOP) is to provide a consistent method 
for the collection of 30-point composite surface soil sampling to support all 
investigations conducted at the Libby Superfund Site and specified in governing 
guidance documents.  This SOP describes the equipment and operations used for 
sampling surface soils in residential and commercial areas, which will be submitted 
for the analysis of Libby amphibole asbestos.  Refer to each investigation-specific 
guidance documents or work plan for detailed modifications to this SOP, where 
applicable.  The EPA Team Leader or their designate must approve deviations from 
the procedures outlined in this document prior to initiation of the sampling activity.   

Section 2 
Responsibilities 
Successful execution of this SOP requires a clear hierarchy of assigned roles with 
different sets of responsibilities associated with each role. All staff with responsibility 
for the collection of soil samples is responsible for understanding and implementing 
the requirements contained herein as well as any other governing guidance 
documents. 

Task Leader (TL) or Field Team Leader (FTL) - The TL or FTL is responsible for 
overseeing sample collection processes as described in EPA approved governing 
guidance documents (i.e., site-specific sampling and analysis plans [SAPs], quality 
assurance project plans [QAPPs], etc.).  The TL or FTL is also responsible for checking 
all work performed and verifying that the work satisfies the specific tasks outlined by 
this SOP and all governing guidance documents.  The TL or FTL will communicate 
with the field team members regarding the specific collection objectives and 
anticipated situations that require deviation from this SOP.  It is also the 
responsibility of the TL or FTL to communicate the need for any deviations from the 
SOP with the appropriate EPA personnel (team leader or their designate), and 
document the deviations using a Field Modification Form provided in each SAP or 
QAPP. 

Field team members - Field team members performing the sampling described in 
this SOP are responsible for adhering to the applicable tasks outlined in this 
procedure while collecting samples at properties associated with the Libby Superfund 
Site.  The field team members should have limited discretion with regard to collection 
procedures but should exercise judgment regarding the exact location of sample 
points, within the boundaries outlined by the TL or FTL. 
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Section 3 
Equipment 

 Measuring tape or wheel – Used to estimate the square footage of each land use 
area. 

 Pin flags – Used to identify composite points within each sampling area. 

 Trowel or push probe - For collecting surface soil samples. 

 Shovel - For collecting surface soil samples. 

 Stainless steel mixing bowl - Used to mix and homogenize composite soil samples 
after collection.  Zip-top bags may also be used for homogenization if approved 
by the governing guidance documents. 

 Gloves - For personal protection and to prevent cross-contamination of samples 
(disposable, powderless plastic or latex). 

 Sample container - Gallon-sized zip-top plastic bags (2 per sample). 

 Field clothing and personal protective equipment (PPE) - As specified in the 
current version of the site health and safety plan (HASP).  

 Field sprayers – Used to suppress dust during sample collection and to 
decontaminate nondisposable sampling equipment between samples. 

 Deionized (DI) water- Used in field sprayers to suppress dust and to clean and 
decontaminate sampling equipment. 

 Plastic bristle brush - Used to clean and decontaminate sampling equipment. 

 Wipes - Disposable, paper.  Used to clean and decontaminate sampling equipment. 

 Aluminum foil – Used to wrap decontaminated sampling equipment in between 
uses to prevent contamination during transport.  

 Alconox – Used to clean and decontaminate sampling equipment weekly. 

 6-mil poly bag – Used to store and dispose of investigation-derived waste (IDW). 

 Trash bag - Used to store and dispose of general trash. 

 Field logbook/PDA - Used to record progress of sampling effort and record any 
problems and field observations. 
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 Visual Vermiculite Estimation Form (VVEF) – Used to record semi-quantitative 
estimates of visual vermiculite at each sub-sample location and point inspection 
(PI). 

 Permanent marking pen - Used to label sample containers. 

 Sample ID Labels (Index IDs)– Pre-printed stickers used to label sample containers. 

 Cooler or other rigid container - Used to store samples while in the field. 

 Custody Seals - For ensuring integrity of samples while in the field and during 
shipping. 

Section 4 
Sampling Approach 
Upon arrival at each property, the field team will locate all parcels requiring sample 
collection depending on the investigation-specific objectives detailed in governing 
guidance documents.  Parcels on a property will be sectioned into zones that share a 
similar land use.  Zones established by land use areas may be subdivided based on 
site conditions (e.g., access, construction setup considerations, etc.). Use areas include: 

 Specific Use Area (SUA): flowerbed, garden, flowerpot, stockpile, play area, dog 
pen, driveway (non-paved), parking lot (non-paved), road (non-paved), alley (non-
paved) 

 Common Use Area (CUA): yard, former garden, former flowerbed, walkway 

 Limited Use Area (LUA): pasture, maintained/mowed field, overgrown areas with 
trails/footpaths, overgrown areas in between SUAs/CUAs 

 Interior Surface Area (ISA): soil floor of garage, pumphouse, shed, crawlspace, 
earthen basement 

 Non-Use Areas(NUA): wooded lot, un-maintained field.  NUAs will be identified 
but will not be sampled at this time because they are not presently considered a 
complete exposure pathway.  However, to the extent that NUAs may become a 
complete exposure pathway in the future, EPA may revisit NUAs at a later date. 

After areas have been designated as zones (i.e., SUA zones, CUA zones, LUA zones, 
NUA zones, ISA zones), the field team will measure the zones with a measuring 
wheel and label the zone type and approximate square footage on the field sketch 
and/or design drawings.  There is not a minimum or maximum square footage 
restriction on any zone. 

In establishing zones at the property, no area type may be combined with any other 
area type.  For example, driveways and flowerbeds are both SUAs but will be 
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separated into unique zones for soil sampling.  Similarly, large CUAs such as yards 
may be subdivided into front yard, side yard, and back yard zones dependent on site 
conditions.  Sectioning properties into additional zones will be at the discretion of the 
FTL but consistent among the teams.  Conversely, not all land use areas previously 
mentioned will be applicable at every property.   

It is anticipated that SUAs and ISA zones will generally tend to be smaller parcels.  
Combining small, proximal SUAs into one zone will be at the discretion of the FTL 
but consistent among teams.  With the exception of proximal SUAs, all other land use 
areas will be contiguous when establishing zones at each property.   

Composite sampling requires soil collection from multiple (sub-sample) points.  
Composite samples will be collected from similar land use areas (i.e., SUA, CUA, etc.) 
and will not be combined with any other use area. One composite sample will be 
collected from each zone that does not contain visual vermiculite. 

For SUAs (e.g., driveway, garden, dog pen, etc.), composite samples will be collected 
from the 0- to 6–inch depth interval.  If a depth of 6 in. cannot be attained given the 
varying levels of compaction in driveways, roads, etc. the maximum depth attainable 
will be documented in the field logbook/PDA.  For non-SUAs (e.g., yard, former 
flowerbed, crawlspace, etc.), composite samples will be collected from 0 to 3 inches.  
All composite soil samples will have 30 sub-samples (i.e., 30-point composite sample) 
of approximately equal size for a final sample volume between 2,000 and 2,500 grams. 
Table 1 lists the sample depth for each type of land use area.   

 
Table 1 Sampling Area and Depth 

Land Use Area Label Sampling Depth 
(Inches) 

Special Use Area  SUA 0 – 6 
Common Use Areas  CUA 0 – 3 
Limited Use Area LUA 0 – 3 
Non-Use Area NUA Not Sampled 
Interior Surface Zone IS 0 – 3 

 

As each sub-sample is collected, the soil will be inspected for visual vermiculite (VV) 
and the location and semi-quantitative estimates of VV will be recorded as prescribed 
in the SOP for Semi-Quantitative Visual Estimation of Vermiculite in Soil, Revision 1 
(CDM 2007a). 

Areas of SUAs with VV will not be sampled.  Instead, the location will be recorded in 
the field logbook/PDA and on the field sketch or design drawing.  If the SUA is of 
substantial size (greater than 1000 square feet [ft2]), and the VV is localized, additional 
PIs will be collected to determine the extent of VV and a sample will be collected from 
the remainder of the zone that does not contain VV.  If the SUA measures less than 
1,000 ft2 and VV is present, a sample will not be collected from that SUA.  Proximal 
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SUAs will not be combined into a SUA zone if VV is present.  If visible vermiculite is 
not observed, proceed with sample collection of the SUA zone 

Section 5 
Sample Collection 
Don the appropriate PPE as specified in the governing HASP.   A new pair of 
disposable gloves is to be worn for each sample collected.  Segregate land use areas on 
the property into zones as described in Section 4.  To reduce dust generation during 
sampling, use a sprayer with DI water to wet each sub-sample location prior to 
collection.  Use the trowel to check beneath the surface soil layer, but do not advance 
more than 6 inches.  If VV is observed, record the information on the field sketch or 
design drawing.  If VV is observed within a large SUA, do not collect a sample from 
the area containing VV as described above. 

Within each zone, select 30 sub-sample locations equidistant from each other.  These 
30 sub-sample locations will comprise the 30-point composite sample for that zone.  
All composite sub-samples will originate from the same land use area.  For example, 
do not mix sub-samples from SUAs with sub-samples from LUAs.   

Clean the sub-sample locations of twigs, leaves, and other vegetative material that can 
be easily removed by hand.  Using the trowel or push probe, excavate a hole in the 
soil approximately 2 inches in diameter and 6 inches deep for SUAs, or 3 inches deep 
for non-SUAs, while placing the excavated material directly inside the gallon-sized 
zip-top plastic bag.  Repeat this step for each subsequent sub-sample until the 
appropriate number of composite sub-samples has been collected.    As each sub-
sample is collected, inspect the location for VV as prescribed in the SOP for Semi-
Quantitative Visual Estimation of Vermiculite in Soil, Revision 1 (CDM 2007a).   

Samples collected from zones measuring greater than 3,000 ft2 will require additional 
PIs to inspect the soil for VV, but no more than 30 sub-samples will be collected from 
a zone for each composite sample.  Samples collected from zones measuring less than 
3,000 ft2 will have the same number of sub-samples as PIs unless additional PIs are 
required to identify the extent of localized VV.   

Homogenize the sample as required by governing guidance documents.  Once the 
sample is homogenized, fill the zip-top plastic bag to 1/3rd full (approximately 2000 
grams).  Affix the sample index ID label to the inside of the bag and write the index 
ID number on the outside of the bag, or affix an additional label using clear packing 
tape.  Sample index ID numbers will be assigned based on the investigation-specific 
guidance document.  Double bag the sample and repeat the labeling process for the 
outer bag.  Decontaminate equipment between composite samples as described in 
Section 8. 

Repeat steps outlined above until all samples from a property have been collected. 
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Soil field duplicate samples will be collected at the rate specified in governing 
guidance documents.  Field duplicate samples will be collected as samples co-located 
in the same zone.  The duplicate will be collected from the same number of sub-
samples as the parent sample, but the sub-sample locations of the duplicate sample 
will be randomly located in the zone.  The inspection for VV at each sub-sample 
location will follow the same protocol as referenced above. These samples will be 
independently collected with separate sampling equipment or with the original 
sampling equipment after it has been properly decontaminated.  For tracking 
purposes, the parent/duplicate sample relationship will be recorded in accordance 
with sample documentation requirements stated in the governing guidance 
document.  These samples will be used to determine the variability of sample results 
in a given land use area.  These samples will not be used to determine variability in 
sampling techniques. 

Section 6 
Site Cleanup 
IDW will be managed as prescribed in Section 3.2.10 of the Site-wide QAPP 
[SWQAPP] (CDM 2007b) or other applicable governing guidance documents.  In 
general, replace the soil plug with excess sample volume.  The soil should be placed 
back into the hole and tamped down lightly. If sandy areas such as playgrounds are 
sampled, refilling the soil plug is not necessary. 

Rinse water, the roots of vegetation removed during sampling, and any excess soil 
volume may be returned to the sampled area.  

Section 7 
Documentation 
A field logbook/PDA will be maintained by each individual or team that is collecting 
samples as prescribed in Section 3.2.4 of the SWQAPP (CDM 2007b) or other 
applicable governing guidance documents.   Guidance documents will detail 
conditions which require attention, but at a minimum the following information 
should be collected: 

 Project name 

 Title of governing documents 

 Property address 

 Date 

 Time 

 Team members 
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 Weather conditions 

 PPE used 

 Locations of any samples or sub-samples that could not be acquired  

 Descriptions of any deviations to the SAP or SOP and the reason for the deviation 

 Relinquishment of samples to project sample coordinator 

Complete required documentation as detailed in applicable governing guidance 
documents. 

Section 8 
Quality Assurance/Quality Control 
Quality control samples will include: 

 Field duplicates 

Detailed information on QC sample collection and frequency is prescribed in Section 
3.1.3.2 of the SWQAPP (CDM 2007b) or other applicable governing guidance 
documents. 

Section 8 
Decontamination 
All sampling equipment must be decontaminated prior to reuse.  Specific instructions 
on sample equipment decontamination are included in the applicable governing 
guidance documents.  In general, the procedure to decontaminate all soil sampling 
equipment is outlined below: 

 Remove all visible contamination with plastic brush 

 Use DI water and plastic brush to wash each piece of equipment 

 Remove excess water present on the equipment by shaking 

 Use a paper towel to dry each piece of equipment 

 Wrap dried equipment in aluminum foil 

Once a week all soil sampling equipment will be cleaning using Alconox and DI 
water. 

Spent wipes, gloves, aluminum foil, and PPE must be disposed of or stored properly 
as IDW, specified in Section 3.2.10 of the SWQAPP (CDM 2007b) or other applicable 
governing guidance documents. 
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Section 9 
Sample Custody  
Field sample custody and documentation will follow the requirements described in 
Section 3.2.11 of the SWQAPP (CDM 2007b) or other applicable governing guidance 
documents.    

Section 10 
Glossary 
Governing guidance documents - The written document that spells out the detailed 
site-specific procedures to be followed by the project leader and the field personnel 
for completing specific investigations.  These documents will clearly indicate specific 
requirements for the implementation of this SOP. 

Libby Superfund Site – The Libby Superfund Site contains all buildings and land 
within the boundaries of each operable unit (OU) of the site and illustrated on the 
most recent version of the OU boundary map. 

Sub-sample - The actual location at which the sample is taken. The dimension of a 
sample point is 2 inches across by 3 inches deep (6 inches for SUAs). 

Composite Sampling - A sample program in which multiple sample points are 
compiled together and submitted for analysis as a single sample. 

Land Use Area - A section of property segregated by how the property owner uses 
the area.  The area can be classified as a SUA, LUA, CUA, ISA, or NUA.   

 

Section 11 
References 
CDM.  2007a.  Semi-Quantitative Visual Estimation of Vermiculite in Soils at 
Residential and Commercial Properties, Revision 1.  CDM-LIBBY-06. 

CDM.  2007b.  Site-Wide Quality Assurance Project Plan.  Draft in review. 
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Section 1 
Purpose 
EPA will identify and delineate the extent of any visible vermiculite (VV) present in soils 
as part of all investigations conducted at the Libby Superfund Site and specified in 
governing guidance documents. The goal of this standard operating procedure (SOP) is 
to provide a consistent approach to identify and characterize any VV present in soils.   
 
The semi-quantitative approach presented in this SOP for visually estimating VV in soil 
will be revised as required to optimize data collection as the sampling teams gain 
experience.  This will be accomplished by expanding and/or improving this SOP, 
supporting pictorial standards, and additional electronic data acquisition efforts, as 
necessary. 
 
Section 2 
Definitions 
Specific Use Area (SUA) – Discrete exterior parcels on a property with a designated 
specific use.  Due to the nature of activities typically carried out in SUAs, residents may 
be especially vulnerable to exposures when Libby amphibole asbestos (LA) 
contaminated soil becomes airborne.  SUAs may be bare or covered with varying 
amounts of vegetation.  SUAs include: 
 

 Flower Pot 
 Flowerbed 
 Garden 
 Stockpile 
 Play Area 
 Dog Pen 
 Driveway (non-paved) 
 Parking Lot (non-paved) 
 Road (non-paved) 
 Alley (non-paved) 

Common Use Area (CUA) – Exterior parcels on a property with varied or generic use.  
CUAs may be bare or covered with varying amounts of vegetation.  CUAs include: 
 

 Walkway 
 Yard (front, back, side, etc.) 
 Former Garden 
 Former Flowerbed
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Limited Use Area (LUA) – Exterior parcels on a property that are accessed, utilized, and 
maintained on a very limited basis. LUAs may be bare or covered with varying amounts 
of vegetation.  LUAs include: 
 

 Pasture 
 Maintained/Mowed Fields 
 Underneath porches/decks1 
 Overgrown Areas (with trails/footpaths, or between SUAs/CUAs)

1 
Interior Surface Area (ISA) – Interior soil surfaces of buildings such as garages, 
pumphouses, sheds, and crawlspaces.   
 
Non-Use Area (NUA) – Exterior parcels on a property with no current use (e.g., areas 
that are un-maintained and not accessed).  NUAs may be bare or covered with varying 
amounts of vegetation.  NUAs include: 
 

 Wooded Lots 
 Un-maintained Fields 

 
Since NUAs are not currently accessed, they are not presently considered a complete 
exposure pathway.  As such, semi-quantitative visual estimates of vermiculite in soil 
will not be captured at this time.  However, to the extent that NUAs may become a 
complete exposure pathway in the future, EPA may revisit these NUAs at a later date. 
 
Zone2 – Parcels on a property that share a similar land use or subdivisions of a land use 
area based on site conditions (e.g., access, construction setup considerations, etc.) or 
sampling requirements.  No area type may be combined with any other area type.  For 
example, driveways and flowerbeds are both SUAs but will be separated into unique 
zones for visual inspection.  Similarly, large CUAs such as yards may be subdivided into 
front yard, side yard, and back yard zones dependent on site conditions.  Sectioning 
properties into additional zones will be at the discretion of the field team leader but 
consistent among the teams.   
 
It is anticipated that SUAs and ISA zones will generally tend to be smaller parcels.  
Combining small, proximal SUAs into one zone will be at the discretion of the field team 
leader but consistent among teams.  No ISA will be combined with any other ISA for 
visual inspection.  There is not a maximum square footage restriction on any zone.  

                                                 
1 The soils underneath porches and decks will be classified as LUAs depending on ground clearance and 
accessibility to homeowners and pets. If these areas are not accessible, they will be classified as NUAs. 
2 The restriction on the maximum square footage of SUA zones (1,000 ft2) and non-SUA zones (2, 500 ft2) 
was eliminated from the previous iteration of this SOP after the data were reviewed by EPA and 
determined to sufficiently characterize the presence of VV regardless of zone square footage.  Additionally, 
this will allow the flexibility necessary for field teams to identify areas of zones most cost effectively for 
removal purposes. 
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Point Inspection (PI) – Used in SUA, CUA, LUA, and ISA zones.  A PI is an intrusive 
visual inspection of the top portions of the soil at a randomly selected point within a 
zone. A PI consists of the active displacement of the surface soil with a small shovel and 
visual inspection of the displaced soil to determine if VV is present.  If VV is observed 
during the PI, the location and a semi-quantitative estimate of VV contamination will be 
recorded.  
 
Section 3 
Applicability 
This SOP applies to properties within the Libby Superfund Site at varying stages of the 
removal process including, but not limited to, all screening and risk-based 
investigations, pre-design inspections, and removal actions.  Investigation-specific 
modifications to this SOP are outlined in the governing guidance document for each 
investigation. The following locations on a property will be evaluated for the 
presence/absence of VV: 
 

 All parcels on a property where soil samples are being collected. 
 All parcels on a property where soil was non-detect for LA during previous 

sampling activities. 
 All SUA parcels on a property that have not been previously characterized as 

containing VV 
 
Section 4 
Procedure 
Figure 1 illustrates the procedures and decision rules for this SOP.  The three primary 
procedural steps are listed below: 
 

 Establish zones 
 Perform PI  
 Perform semi-quantification of visual vermiculite 

 
Each is described in the following subsections. 
 
4.1  Establish Zones 
Upon arrival at the property, the field team will locate all areas requiring sample 
collection (i.e., where previous soil sample results were non-detect for LA or SUAs have 
not been previously characterized for VV).  Parcels will be identified as SUA zones, CUA 
zones, LUA zones, NUA zones, or ISA zones. The field team will measure the zone sizes 
and note them on the field sketch and/or design drawings.  Zones will be assigned 
according to the definitions provided above. 
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4.2  Point Inspections3 
As defined above, a PI is an intrusive visual inspection performed for the entire surface 
of a zone.  Professional judgment may be used to determine the exact location of PIs; 
however, the following guidelines will be implemented to maintain consistency.  
 
A minimum of 30 PIs will be evaluated per zone if sampling is required within that 
zone.  If soil sampling is not required, a minimum of 5 PIs will be evaluated within each 
zone.  Zones larger than 500 square feet (ft2) will require evaluation at a minimum of 1 
PI per 100 ft2 (10 ft by 10 ft area).  The PI locations will be randomly selected and will be 
spatially representative of the entire zone.  Locations of the PIs and semi-quantitative 
estimates of VV (i.e., low, intermediate, or high) will be recorded on the field sketch for 
each PI.  While a minimum of 5 PIs will be conducted per zone, there is no set 
maximum.  Rather, the maximum number of PIs is variable—dependent upon the total 
area of the zone and achieving the minimum required frequency of 1 PI per 100 ft2.  
 
The following sections outline procedures for inspecting each use area (e.g., SUA, CUA, 
LUA, ISA).  The procedure for semi-quantification of VV is provided in the next section. 
 
SUA Zone: 
 Visually inspect the PI point using a spade or trowel to remove any cover material, 

including excess debris (e.g., mulch, rock, etc.) and organic material, from the surface 
of the soil.  Remove and visually inspect soil to a depth of 0-6 inches below ground 
surface4.  

 If a depth of 6 in. cannot be attained given the varying levels of compaction in 
driveways, roads, etc. the maximum depth attainable will be documented in the field 
logbook. 

 Record semi-quantitative estimate of VV observed as described in the following 
section. 

 Replace soil and cover material. 
 Repeat as necessary employing procedure outlined above. 

 
CUA and LUA Zones: 
 Visually inspect the PI point using a spade or trowel, carefully removing organic 

material, including grass, from the surface of the soil. Remove and visually inspect 
soil to a depth of 0 - 3 inches below ground surface5.  

                                                 
3 Surface Inspections- The non-intrusive visual inspection of the immediate surface of a zone was 
eliminated from the previous iteration of this SOP after their data were reviewed and determined by EPA to 
provide no additional information over that gained through Point Inspections. 
4 A soil depth of 6 inches for SUAs was chosen to approximate the depths to which digging would be 
expected during typical activities occurring in these SUA zones (e.g., gardening, child digging in dirt, etc.) 
5  A soil depth of 0-3 inches was chosen to approximate the depths to which soil disturbance would be most 
likely during typical activities occurring in these CUA and LUA zones (e.g., lawn mowing, etc.) 
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 Record semi-quantitative estimate of VV observed as described in the following 
section. 

 Carefully replace all soil and organic material. 
 Repeat as necessary employing procedure outlined above. 

 
ISA Zone: 
 Move items as necessary to access the soil surface. 
 Visually inspect the PI points using a spade or trowel, remove and visually inspect 

soil to a depth of 0 - 3 inches below ground surface6. 
 Record semi-quantitative estimate of VV observed as described in the following 

section. 
 Repeat as necessary employing procedure outlined above. 

 
If during the PI, VV is observed to be localized within a zone, the portion with 
vermiculite will be denoted on the field sketch. If additional PIs are necessary to 
determine the boundaries of the area, approximately 10 to 20% additional PIs will be 
evaluated to determine the extent of localized vermiculite. 
 
4.3 Semi-Quantification of Visual Vermiculite 
During PI, the field team will estimate the quantity of vermiculite observed.  Each PI 
location for all zones will be assigned a semi-quantitative estimate of visible vermiculite 
content using a 4-point scale: none (blank), low (L), intermediate (M), and high (H) 7.  
For PI locations where VV is observed, semi-quantitative estimates (e.g., L, M, or H) will 
be recorded on the field sketch.  PI locations where VV is not observed will not be 
recorded on the field sketch. Photographs illustrating these quantities are attached to 
this SOP as Figure 2. Additionally, jars of vermiculite-containing soils representing these 
three levels will be available for training and reference. 
 
Under the current version of this SOP, there will be no effort to design an approach to 
combine vermiculite levels for PIs within or among zones.  While the viability of 
combining semi-quantitative visual estimates within or among zones may be assessed as 
a pilot-scale evaluation, any PI with visible vermiculite qualifies as vermiculite-
containing soil for the area represented by the inspection point or inspection zone. 
 

                                                 
6 A soil depth of 0-3 inches was chosen to approximate the depths to which soil disturbance would be most 
likely during typical activities occurring in these IS zones (e.g., entering crawlspace, retrieving items from 
shed, etc.) 
7 Based on EPA’s review of previous data, the 5-level scale VV identification scheme was not meaningful 
and will be reduced to a 4-level scale. As such the quantity of “Gross” VV in the previous iteration of this 
SOP was combined with High. Previously collected data of Gross VV should be considered analogous to 
High VV under this revised SOP. 
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Section 5 
Health & Safety/Engineering Controls 
All personnel will carry out visual inspections in accord with proper personal protective 
equipment (PPE) and other monitoring/governing requirements outlined in the most 
recent version of the Site Health and Safety Plan governing the work being conducted.  
 
All visual inspections will employ appropriate engineering controls to minimize dust 
(e.g., wetting soil during inspection) as prescribed in the Site-Specific Standard 
Operating Procedure for Soil Sample Collection (CDM-LIBBY-05, Revision 2). 
 
Section 6 
Equipment Decontamination 
Equipment decontamination is not required between each PI from the same zone, but is 
required before moving to another inspection zone. Decontamination of equipment will 
be conducted as required by the governing guidance documents. 
 
Section 7 
Documentation 
As noted above, information about the presence of vermiculite will be recorded on the 
field sketch or design drawing for the property under investigation.  Each zone will be 
marked with: 
 

 Zone type (i.e., SUA, CUA, LUA, NUA, or ISA) 
 Zone area in ft2 
 PI locations/points 
 Semi-quantitative estimate of VV content for each PI (i.e., L, M, H) 

 
In addition to field sketch/design drawing documentation, each field team will generate 
a Visual Vermiculite Estimation Form (VVEF) (Figure 3) to document the semi-
quantitative visual estimates of VV for each PI for possible future information use.  This 
form will be managed according to governing guidance documents. 
 
Section 8 
Training 
Every effort will be made to ensure consistency in the semi-quantitative evaluation of 
VV in soil to the extent possible. This will include training (e.g., field calibration), 
specimen examples (i.e., jars/photographs of low, intermediate, and high quantities of 
vermiculite, etc.), designated field staff, and oversight by the field team leader. Figures 
illustrating none, low, intermediate, and high quantities of vermiculite are attached to 
this SOP for reference (Figure 2).    
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To ensure consistency over time, the field team leader will verify semi-quantitative 
assignments at a rate of one property per team per week.  The field team leader will sign 
off on those field sketches that were verified.  If inconsistencies are noted, the field team 
leader will hold re-training with all teams participating simultaneously.  Updates to the 
SOP and its attached specimen examples will occur as necessary and the EPA Project 
Team Leader and Technical Assistance Unit will be notified when these updates are 
recommended by the field team leader or field investigation manager. 
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Figure 1 – Visible Vermiculite Inspection Process 



Figure 2a: Low Visible Vermiculite – A maximum of a few flakes 
of vermiculite observed within a given visual inspection point 

Vermiculite



Figure 2b: Intermediate Visible Vermiculite – Vermiculite easily observed 
throughout visual inspection point, including the surface.



Figure 2c: Intermediate Visible Vermiculite – Vermiculite easily observed 
throughout visual inspection point, including the surface.



Figure 2d: High Visible Vermiculite – Vermiculite easily observed throughout
visual inspection point, including the surface.
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1.0 Objective 
The objective of this standard operating procedure (SOP) is to provide a standardized 
approach for the collection and handling of GPS data at the Libby Asbestos Site (Site).    
 
2.0 Background 

2.1 Definitions 
Libby_Sampling Data Dictionary – All Trimble handheld units used at the Site are pre-
programmed with the Libby _Sampling data dictionary, specific to the spatial data collection 
needs for the Libby Asbestos Project. All personnel required to collect GPS data will be 
familiar with the contents of the Libby_Sampling data dictionary, which contains the 
following features:  Soil Sample, Air Sample, Dustfall (Settled Dust) Sample, Water/Sediment 
Sample, Building Location, Interest Point, Sample Area, and Interest Area.  The Trimble units 
also are loaded with a generic data dictionary that handles collection of generic lines, points 
and areas.   

2.2 Discussion 
The following attributes are required to be collected as indicated in Table 1 for each feature 
type when a GPS coordinate is collected: 
 

Table 1 – Attributes Collected in the Libby_Sampling Data Dictionary 

Feature Name Attributes Collected 

Building Location LocationID, Address, Comments 

Soil Sample LocationID, IndexID, Sample_Type, 
SamplGroup, Upper_Depth, Lower_Depth, 
Comment 

Air and Dustfall Samples LocationID, IndexID, Sample_ Type, 
SamplGroup , Comment 

Water/Sediment Sample LocationID, IndexID, Matrix_Type, Comment 

Interest Point Location, Land_Use, Comment 

Interest Area Location, Land_Use, Comment 

Sample Area LocationID, IndexID, Num_of _Composites, 
Upper_Depth, Lower_Depth, Comment 

 
These attributes are discussed in detail in Section 4 of this document. 
 
3.0 Responsibilities 
GPS data is collected by investigation, pre-design, and removal oversight staff as specified in 
the sampling and analysis plans specific to those programs.  Transfer of GPS data from the field 
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equipment to the onsite server, as well as initial data review, processing, and transmittal of data 
off-site will be performed by a designated on-site IMS staff member during peak field season 
(April through November), and by administrative support staff during the off season.  These 
additional procedures are documented separately and are posted on CDM’s e-room at:  
https://team.cdm.com/eRoom/R8-RAC/Libby/0_290a. 
 
4.0 Procedures 
The following sections describe how GPS points are collected and handled for features 
commonly used at the Site.   

4.1 GPS Point Collection 
Building Locations 
For building locations, a GPS point is collected near the front door or main entrance of the building.  
Location IDs beginning with the prefix “BD” (indicating a building point), are used for such locations. 
 
Soil Samples 
For Grab samples, a GPS point is collected directly above the location where each sample is collected.  
Location IDs beginning with the prefix “SP” (indicating a sample point), are used for such locations. 
 
For Composite samples, a GPS point is collected at the approximate center of each sample area.  In the 
case of an irregular-shaped sample area or sample area that is non-continuous (e.g., a flowerbed that 
wraps around a house), a GPS point is collected at the center of the largest continuous sample area.  
Location IDs beginning with the prefix “SP” are used for such locations. 
 
Outdoor Stationary Air and Dustfall (Settled Dust) Samples 
For permanent (i.e., samples represent a consistent monitoring zone or area and are collected on a 
routine schedule) outdoor stationary air and dustfall sample locations, a GPS point is collected at each 
unique sample location.  All subsequent samples taken at that location will be assigned the same 
Location ID and X,Y coordinates.  The GPS point is only collected once.  Location IDs beginning with the 
prefix “SP” (indicating a sample point), are used for such locations. 
 
GPS points are not collected for the following features: 
 
 Stationary air, dust, and soil samples collected inside or beneath structures (locations are 

associated with the X,Y coordinate of the building where the sample was collected)  
 Stationary air samples, with the exception of permanent monitoring locations as designated 

in site-specific removal work plans or Response Action Work Plan Addenda 
 Duplicate or Replicate air or dust samples (assigned the same location ID as the parent 

sample) 
 Soil samples taken at depth from the same X,Y location as a previously collected sample.  The at-

depth soil sample will be assigned the same Location ID as the shallower sample in order to relate 
both samples to the same X,Y coordinate.  

 Duplicate or split soil samples (assigned the same location ID as the parent sample) 
 Personal air samples (locations are associated with the X,Y coordinate of the building or 

property where the sample was collected) 
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Interest Point, Interest Area, Sample Area 
GPS points for these features are not routinely collected on the Libby Asbestos Project.  However, they 
are included in the Libby_Sampling data dictionary in the event that a GPS point is collected for an 
area where no sampling is involved, or a series of points is collected to document the perimeter of an 
interest area or sample area.   

4.2 Operation of Trimble Pro XRS and GeoXT Handheld Units: 
Operators must be standing at the sample location before the unit starts to collect positions.  
Once the unit has started collecting positions, the operator must remain standing at the sample 
location until the minimum required positions have been collected.  A minimum of 30 positions 
will be collected for each GPS location.  More positions will be required in circumstances where 
the position dilution of precision (PDOP) is greater than the default setting of 4.5.  Plan GPS 
collection around satellite availability & times when PDOP is < 4.5. 
 
Record-keeping Requirements: 
Serial numbers of the Trimble datalogger, receiver, and antenna will be recorded in a field 
logbook.  GPS filenames will be recorded in the logbook and on field sample data sheets 
(FSDSs).   
 
Data Collection Instructions for Trimble Pro XRS: 
Turn on the unit and select Data Collection from the main menu.   You will be prompted to 
create a new file, open an existing file, or create a base file.  Choose create new file and press 
Enter.  There will be a generic default file name that begins with “RO…” followed by the date.  
Create a new file name using the following naming convention: T1A10204, where T1 refers to 
the specific Trimble unit you are using, A refers to the first file of the day (B would be the 
second file of the day, and so on), and 10204 refers to October 20, 2004.  You are limited to only 
8 characters so the date notation will be MMDDY.  The setting for data dictionary should 
always be set to Libby_Sampling.  Press Enter to bring up the Start Feature menu. 
 
From the Start Feature menu you will select the type of location data that you want to collect.  
Press the F1 key to pause the unit until you are ready to start collecting data.  Highlight the 
appropriate data type and press Enter.  (Note, if you do not have the unit paused it will start 
collecting data as soon as you press Enter.)   Using the alphanumeric keypad and the directional 
keypad enter the Index and Location ID exactly as they appear on the printed labels.  Under the 
Sample Type field you will see an arrow indicating a drop-down menu with preset options.  If 
you scroll to the right while Sample Type is highlighted you will see the available options.  Select 
the option you want and then scroll to the right again to exit the drop down menu.    
 
Enter any additional information such as Owner, Sample Grid, Sample Location, etc. in the 
Comments field.  Press the F1 key to resume collecting positions.  The unit will beep for every 
position it collects displaying the total positions in the lower right corner.  After the counter has 
reached the desired number of positions (30 positions), press Enter and then F1 to confirm and 
save your data point.  Repeat this process for every new location. 
 
Review all entries and correct any mistakes before downloading.  You can view and edit the 
data you have collected by pressing F2 (Review) from the Start Feature menu.  Use the 
directional pad to scroll through the locations and press Enter to view the sample information.  
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If changes are made to the data, be sure to press Enter to save the changes, otherwise just press 
Esc.  Press F2 (New) to return to the Start Feature menu. 
 
Additional useful handheld features: 
 Review feature – allows you to quickly view keyed data for errors, making changes as 

necessary. 
 Repeat feature – saves time & reduces keystroke errors when collecting multiple samples of 

the same type. 
 Offset – reduces the headache and extra time associated with trying to capture GPS data 

under bridges, large trees, porches, facades and awnings, or while standing close to a 
building or other object that can deflect satellites signals from the GPS receiver. 

 Delete Feature – allows you to delete a feature from a file if, for example, no positions were 
collected or the sample is voided.  This will save time & confusion during the QC process. 

 Rename File – will allow you to browse through the file names you have created, and 
quickly edit them if necessary.  This will save time if it is done before the files are 
downloaded. 

 Delete File – will allow you to delete a file from the handheld when necessary.  This will 
save time during the QC process if it is done before the files are downloaded. 

 
Data Collection Instructions for Trimble GeoXT: 
Turn on the unit and with the stylus, select GPS from the lower right menu.   This will open the 
Terra Sync software.  Wait for the GPS status screen to recognize at least 4 satellites.  Depending 
on your location, this can take several minutes.  If you do not wait long enough, you will you 
not succeed in collecting your data.  The connected satellite names will appear on the left side of 
the screen – they will be highlighted to indicate that they are connected.  Select Data from the 
drop down menus at upper left.  There will be a generic default file name that begins with 
“RO…” followed by the date.  Create a new file name using the following naming convention: 
T1A10204, where T1 refers to the specific Trimble unit you are using, A refers to the first file of 
the day (B would be the second file of the day, and so on), and 10204 refers to October 20, 2004.  
You are limited to only 8 characters so the date notation will be MMDDY.  The setting for data 
dictionary should always be set to Libby_Sampling.  Select Create.  Confirm the antennae height 
by selecting ok.  Highlight the appropriate feature name and select Create.  The unit will begin 
logging the point automatically.  Enter the attribute data using the stylus and the keyboard icon 
located at the bottom of the touch screen.  When you are finished recording, hit ok, which saves 
the file and location information.  If you have other points to collect within the same file, select 
the Options menu then select Repeat.   

4.3  GPS Data Transfer 
GPS File Transfer to Libbysvr02 from Trimble Pro XRS 
 Turn on the Trimble Unit 
 The unit will try to connect to the GPS receiver - press the Esc button  
 Select File Manager 
 Select File Transfer - currently the data consists of .ssf files and is transferred to 

Libbysvr02\Pfdata\Libby - the file is named with an 8character identifier: T+TrimbleUnitNo+ file 
number(A for first file collected that day)+mmddy 

 Open Pathfinder Office 
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 Select Utilities 
 Select Data Transfer 
 Select Add  
 Select Datafile – Pathfinder will search for a connection to the Trimble Unit 
 Connect the cable from the computer to the Trimble Unit 
 A list of files will appear when the connection is complete 
 Select Open 
 Select Transfer All 
 When the download is complete, close the data transfer window – if downloading files from 

several units, close and reopen this window between downloads 
 Delete files from the Trimble Unit – all of the files will be listed - double check that all the files 

were transferred to libbysvr02 before deleting 
 
GPS File Transfer to Libbysvr02 from Trimble Pro GeoXT  
The Trimble GeoXT connects to a PC through the charger unit using a USB cable (type A to type 
B), and Microsoft Active Sync software. (There are Active Sync connection settings to enable or 
disable once the device is connected to the PC.  From the Active Sync menu, select Tools, select Options.  
These connect the Trimble to other Windows applications on the PC eg; email, task managers, etc. The 
main reason to disable these settings at Libby, is that the Trimble Units are shared and it does not make 
sense to activate them.) 
 
 Turn on the Trimble Unit 
 Select GPS - from lower right corner (This opens up the TerraSync GPS software.) 
 Select Setup 
 Select Options 
 Select Disconnect from GPS 
 Select Data 
 At the bottom of list, select File Manager 
 Open Pathfinder 
 Select Utilities 
 Select Data Transfer 
 From the Device list, select GIS Datalogger on Windows CE 
 Click on the connect icon (the button with the checkmark circled in green).  A picture on the 

right will indicate the connection status. 

4.4 Preliminary On-site Data Quality Control 
Following the download of files from the Trimble units, a copy of each file is made and filed in 
Libbysvr02\Pfdata\Libby\RawFiles.  The raw files are not modified but kept as the only copy of 
the complete set of original downloaded data files.  Using the Pathfinder export utility, 
shapefiles (.shp) of the non-quality control checked (QC’d) files located in 
Libbysvr02\Pfdata\Libby are exported. These shapefiles are opened in ArcMap.  A new export 
file of the attribute tables from Arcmap is created and saved as a .dbf file, then opened and 
saved in Excel workbook format.  The Excel file is imported as a new table into a recent copy of 
the Electronic Libby Asbestos Sample Tracking Information Center (eLASTIC).  A report is 
generated linking the index_id of the imported table with the index_id of the eLASTIC sample 
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table.  This report is saved in Excel.  An Excel comparison function is used to compare location 
ids from the GPS files with the eLASTIC Location IDs.  Any discrepancies are researched to 
determine if the error resides on the FSDS, was a data entry error in eLASTIC, or a data entry 
error in the GPS .ssf file.  Errors in the .ssf files are corrected using Pathfinder Office.  Files used 
for this data review process (.shp, .dbf files and .xls files) are not retained. The QC’d .ssf files are 
then emailed in a .zip file from the Libby Office to off-site GIS staff for processing. The QC’d 
and .zip files are moved to Libbysvr02\Pfdata\Libby\QC and sent zip files. 
 
For reference on using Pathfinder export and ARCMap attribute tables see Eroom: Libby GIS folder: GPS 
to GIS procedure posted by Mike Schultz on August 29, 2006. 

 4.5 Equipment, Software & Configuration    
For Trimble Pro XRS or Trimble GeoXT:   
 
Software used  
for data transfer:  GPS Pathfinder Office 2.90 and 3.10 
     TerraSync 
 
Software used  
for on-site QC: GPS Pathfinder Office 2.90 and 3.10 
   ArcGIS ArcMap 
   Microsoft Excel 

eLASTIC  
 

Configuration Settings (TSC1 5.27 software) 
Software can vary with rental equipment.  Some settings can be changed to accommodate data 
collection needs. 
  

Table - 2  Configuration Settings for Trimble Pro XRS 
GPS Rover Options - Logging Options 

Point feature 1 s 
Line / area 3 s 
Not in feature none 

Logging Intervals 

Velocity none 
Confirm end feature no 
Minimum Positions 30 

Carrier mode off Carrier phase 
Minimum time 10mins 

GPS Rover Options – Position Filters 
Position mode Manual 3D 
Elevation mask 15 degrees 
SNR mask 6.0 
DOP type PDOP 
PDOP mask 6.0 
PDOP switch 4.0 
GPS Rover Options – Real-time input 
Preferred correction source use uncorrected GPS 
GPS Rover Options – General real-time settings 
Correction age limit 10s 
GPS Rover Options – Antenna options 
Height 6.000USft 
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Measure Vertical 
Confirm Never 
Type Integrated GPS/ Beacon/Sat 
Part number 33580-50 
GPS Rover Options – Initial Position 
North USft 
East USft 
GPS Rover Options – 2D altitude 
Altitude(MSL) USft 
Computed at time 
Computed at date 
GPS Base Station Options –  Logging Options 
Logging Intervals Measurements 5s 
 Positions 30s 
Audible Click Yes 
Log DOP data Yes 
GPS Base Station Options –  Position Filters 
Position mode Manual 3D 
Elevation mask 15 degrees 
SNR mask 4.0 
PDOP mask 6.0 
PDOP switch 4.0 
GPS Base Station Options –  Real-time output options 
Real-time output mode off 
Radio type Custom 
Baud rate 9600 
Data bits 8 
Stop bits 1 
Parity Odd 

Station 1 
Message type Type 1 
Message interval 5s 
Message suffix None 
CTS flow control Off 
CTS xmit delay 0ms 
RTS mode High 

RTCM options 

RTS edge delay 0ms 
GPS Base Station Options –  Reference position 
Datum NAD 1983 (Conus) 
Zone 11 North 
NMEA/TSIP Output options 
Output  TSIP 
Baud rate 38400 
Coordinate System UTM 
Map display options 
 

All show with no background 

Units and Display   
Distance(2D) US Survey Ft 
Area Square feet 
Velocity Miles/Hour 

 
Angle format DDMMSSss 
Order North/East 
North reference True 

Units  
 

Magnetic declination Auto 



CDM-Libby-09 
 GPS Coordinate Collection, Processing, and Exportation 

Revision 0 
 

Page 9 of 11 

Null string  
Language English 
24 hour clock Yes 

 
Time ##:##:## 
Date format MM/DD/YYYY 

Time and Date 

Date MM/DD/YY weekday 
Quickmarks Attributes Repeat 
 Confirm No 
Hardware(TSC1) software version 5.27 
 

Table - 3  Libby Sampling Data Dictionary 
"Libby Sampling", Dictionary 
"Soil Sample", point, "", 1, seconds, 1, Code 
   "LocationID", text, 30, required, "SP-000001", required, SP- 
   "IndexID", text, 30, required, required, Label1 
   "Sample_Type", menu, required, required, Label2 
      "COMPOSITE", default 
      "GRAB" 
   "SamplGroup", menu, required, required 
      "BARN" 
      "BARROW SOURCE" 
      "BASEMENT" 
      "BLANK" 
      "DRIVEWAY" 
      "FIELD" 
      "FLOWER BED" 
      "GARAGE" 
      "GARDEN" 
      "HOUSE" 
      "PARK" 
      "PROPERTY" 
      "ROAD" 
      "SCHOOL" 
      "SHED" 
      "WALKWAY" 
      "YARD", default 
      "STOCKPILE" 
   "Upper_Depth", text, 30, required, "Inches", required 
   "Lower_Depth", text, 30, required, "Inches", required 
   "Comment", text, 30, normal, normal 
 
"Air Sample", point, "", 1, seconds, 1, Code 
   "LocationID", text, 30, required, required 
   "IndexID", text, 30, required, required, Label1 
   "Sample_Type", menu, required, required, Label2 
      "PERSONAL" 
      "STATIONARY", default 
   "SamplGroup", menu, required, required 
      "BARN" 
      "BARROW SOURCE" 
      "BASEMENT" 
      "BLANK" 
      "DRIVEWAY" 
      "FIELD" 
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      "FLOWER BED" 
      "GARAGE" 
      "GARDEN" 
      "HOUSE", default 
      "PARK" 
      "PROPERTY" 
      "ROAD" 
      "SCHOOL" 
      "SHED" 
      "WALKWAY" 
      "YARD" 
   "Comment", text, 30, normal, normal 
 
"Dustfall Sample", point, "", 1, seconds, 1, Code 
   "LocationID", text, 30, required, required, Label1 
   "IndexID", text, 30, required, required, Label2 
   "Sample_Type", menu, required, required 
      "BUILDING", default 
      "VEHICLE" 
      "NA" 
      "OTHER" 
   "SamplGroup", menu, required, required 
      "BARN" 
      "BARROW SOURCE" 
      "BASEMENT" 
      "BLANK" 
      "DRIVEWAY" 
      "FIELD" 
      "FLOWER BED" 
      "GARAGE" 
      "GARDEN" 
      "HOUSE", default 
      "PARK" 
      "PROPERTY" 
      "ROAD" 
      "SCHOOL" 
      "SHED" 
      "WALKWAY" 
      "YARD" 
      "STOCKPILE" 
   "Comment", text, 30, normal, normal 
 
"Building Location", point, "", 1, seconds, 1, Code 
   "LocationID", text, 30, required, "BD-000001", required, BD-, Label1 
   "Address", text, 50, required, normal, Label2 
   "Comments", text, 30, normal, normal 
 
"Water_Sedmnt Sample", point, "", 1, seconds, 1, Code 
   "LocationID", text, 30, required, required, Label1 
   "IndexID", text, 30, required, required, Label2 
   "Matrix_Type", menu, required, required 
      "Surface" 
      "Well", default 
   "Comment", text, 30, normal, normal 
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"Interest Point", point, "", 1, seconds, 1, Code 
   "Location", text, 30, required, required, Label1 
   "Land_Use", text, 30, required, required, Label2 
   "Comment", text, 30, normal, normal 
 
"Interest Area", area, "", 3, seconds, Code 
   "Location", text, 30, required, required, Label1 
   "Land_Use", text, 30, required, required, Label2 
   "Comment", text, 30, normal, normal 
 
"Sample Area", area, "For odd composits", 3, seconds, Code 
   "LocationID", text, 30, required, "SP-000001", required 
   "IndexID", text, 30, required, required, Label1 
   "Num_of_Composits", numeric, 0, 0, 100, 5, required, "Number of Composits", required, Label2 
   "Upper_Depth", text, 30, required, "Inches", required 
   "Lower_Depth", text, 30, required, "Inches", required 
   "Comment", text, 30, normal, normal 
  

 
 
 
 



Reference  
Modified from S.J. Thien. 1979. A flow diagram for teaching texture by feel analysis. Journal of Agronomic Education. 8:54-55. Provided by 
United States Department of Agriculture, Natural Resources Conservation Service Website 
http://soils.usda.gov/education/resources/k_12/lessons/texture/soil_texture_hi.jpg 

United States Department of Agriculture,  
Natural Resources Conservation Service; Texture Classification 
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Charge No.: 2616. . . Sheet No.: P A - 0 0 « S e q » 
(write in or place label here) 

LIBBY FIELD SAMPLE DATA SHEET (FSDS) FOR PERSONAL AIR 
Address: Sampling Date: 

Field Logbook No: 

Page No: 

Sampling Team: CDM Other 
Person Sampled 

Names: 
Co. Name: ID: Task: 

Data Item 

Index ID 

Location ID 

SarT7ple Group 

Location Description 

Category (circle) 

Matrix Type (circle) 

Filter Diameter (circle) 

Pore Size (circle) 

Flow Meter Type (circle) 

Pump ID Number 

Flow Meter ID No. 

Start Date 

Start Time 

Stan Flow (L/min) 

Stop Date 

Stop Time 

Stop Flow (L/min) 

Pump fault? (circle) 

MET Station onsite? 

Sample Type 

Field Comments 

Cassette Lot 
Number: 

Cassette 1 

FS FB-(field blank) LB-(lot blank) 

Indoor Outdoor Both NA 

25mm Other 

PCM- 0.8 Other 

Rotometer DryCal NA 

No Yes NA 

No Yes NA 

TWA EXC NA 

Archive Blank (circle); Yes No 

Cassette 2 

FS FB-(field blank) LB-(lot blank) 

Indoor Outdoor Both NA 

25mm Other 

PCM- 0.8 Other 

Rotometer DryCal NA 

No Yes NA 

No Yes NA 

TWA EXC NA 

Archive Blank (circle): Yes No 

Cassette 3 

FS FB-(field blank) LB-(lot blank) 

Indoor Outdoor Both NA 

25mm Other 

PCM- 0.8 Other 

Rotometer DryCal NA 

No Yes NA 

No Yes NA 

TWA EXC NA 

Archive Blank (circle): Yes No 

V090413 

For Field Team Completion 
(Initials) 

For eFSDS validation 

Completed bv: 
QC bv: 

Validated 

For Data Entry Entered b̂  

QC by: _ 

Validated 

r. 

Validated 



Charge No.: 2616. 

Address: 

. . Sheet No.: S- 0 0 « s e q » 
(write in or place label here) 

LIBBY FIELD SAMPLE DATA SHEET (FSDS) FOR SOIL 

Sampling Date: 

Field Logbook No: 

Page No: 

Sampling Team: CDM Other Names: 

Data Item 

Index ID 

Location ID 

Sample Group 

Location Description 
(circle) 

Category (circle) 

Matrix Type 
(Surface soil unless other 
wise noted) 

Type (circle) 

Sample Time 

Top Depth (inches 
below ground surface) 

Bottom Depth (inches 
below ground surface) 

Field Comments 

(Note if vermiculite was 
not observed in sample. 
For 30-point composites, 
note total # of visual 
inspection points of low 
(L), intermediate (M), or 
high (H) levels of 
vermiculite observed) 

GPS File (fill in or circle) 

Sample 1 

Back yard 
Front yard 
Side yard 
Driveway 
Other 

FS 
FDof 
EB 
LB 

Surface Soil 
Other 

Grab # subsamples = 0 
Comp. # subsamples 

• no vermiculite observed 

L: M: H: 

Filename: NA 

Sample 2 

Back yard 
Front yard 
Side yard 
Driveway 
Other 

FS 
FDof 
EB 
LB 

Surface Soil 
Other 

Grab # subsamples = 0 
Comp. # subsamples 

• no vermiculite observed 

L: M: H: 

Filename: NA 

Sample 3 

Back yard 
Front yard 
Side yard 
Driveway 
Other 

FS 
FDof 
EB 
LB 

Surface Soil 
Other 

Grab # subsamples = 0 
Comp. # subsamples 

• no vermiculite observed 

L M: H: 

Filename: NA 

D 
D 
D 

D 

V 090526 

For Field Team Completion 
(Initials) 

For eFSDS validation 

Completed by: 

QCbv: 

Validated 

For Data Entry Entered b 

QCbv: 

/: 

Validated Validated D 
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Requirements Revision #: 0 
Effective Date: 07/17/2009 

SAP ANALYTICAL SUMMARY # OU4LS0709 
SUMMARY OF PREPARATION AND ANALYTICAL REQUIREMENTS FOR ASBESTOS 

SAP Titie: Final Sampling and Analvsis Plan for Activity-Based Outdoor Air Exposures at Libby Public Schools, Libby Asbestos Superfund Site. Libby. 
Montana 

SAP Date/Revision: Julv 17.2009 

EPA Teciinical Advisor: Mike Cirian (406-293-6194. cirian.mike(5),eparnail.epa.gov'): Mark Raney (617-494-2377. Mark.Ranev(a',dot.gov') 
(contact to advise on DQOs of SAP related to preparation/analytical requirements) 

Sampling Program Overview: Collection ofa series of activity-based samples (ABS) personal air samples at the Libby Public Schools during outdoor 
student and worker activities. Additional personal air samples will be collected on the activity participants for health and safety monitoring. Soil samples 
will be collected from each scenario area. 

Index ID Prefix: SE-

Medium-Specific TEM Preparation 
Medium 

Code 

A 

B 

Sample 
Type 

Outdoor 
ABS 

Personal Air 
Samples 

Health and 
Safety 

Personal Air 
Samples 

and Analytical Requirements for Field Samples: 
Preparation Details 

Investigative? 
(a) 

Yes 

No 

Indirect Prep? (a,b) 
With 

Ashing (b) 

Yes-if > 
25% loaded 
with organic 

material 

No 

Without 
Ashing (b) 

Yes - if 
overloaded 
or unevenly 

loaded 
material on 

filter 

Yes - if 
overloaded 
or unevenly 

loaded 
material on 

filter 

Filter 
Archive? 

(b) 

Yes 

Yes 

Analysis Details 

Method 

TEM - ISO 
10312 

PCM - NIOSH 
7400 

TEM - AHERA 
(upon request) 

Recording 
Rules 

All asbestos 
L>0.5um 
AR>3:1 

All fibers 
L > 0.5um 
AR>3;1 

If AHERA is 
requested; All 

asbestos 
L > 0.5um 
AR>3:1 

Analytical Sensitivity/ 
Prioritized Stopping Rules 

Count until one is achieved 
(i) Target S = 0.003 cc"' 

(ii) 25 LA found, or 
(iii) An area of 0.5 mm^ of 

filter evaluated 
(iv) For Chrysotile only: 50 

found 
For PCM: Count until 100 
fibers are detected. Count a 
minimum of 20 FOVs. Stop 
at 100 FOVs regardless of 

count. 

For AHERA: evaluate 
0.1 mm^ of filter area 

Applicable Laboratory 
Modifications 

LB-000016a, LB-000019, 
LB-000028, LB-000029b, 
LB-000030, LB-00003la, 
LB-000053, LB-000066C, 
LB-000084, LB-000085 

LB-000015, LB-000017a, 
LB-000019, LB-000028, 
LB-000029b, LB-000030, 
LB-00003 la, LB-000053, 
LB-000066C, LB-000067, 
LB-000084, LB-000085 

(a) See LB-000053 for additional details 
(b) See most current version of EPA-LIBBY-08 for preparation details 

Page 1 of2 



Requirements Revision #: 0 
Effective Date: 07/17/2009 

TEM Preparation and Analytical Requirements for Quality Control Samples: 
Medium 

Code 

C 

D 

Sample Type 

Field Blank 

Lot Blank 

Preparation Details 
Indirect Prep? 

With 
Ashing 

No 

No 

Without 
Ashing 

No 

No 

Archive? 

Yes 

Yes 

Analysis Details 

Method 

TEM - ISO 
10312 

TEM - ISO 
10312 

Recording 
Rules 

All asbestos 
L > 0.5um 
AR>3:1 

All asbestos 
L>0.5um 
AR>3:1 

Stopping 
Rules 

Evaluate 0.1 
mm^ of filter 

area 

Evaluate 0.1 
nun^ of filter 

area 

Applicable Laboratory 
Modifications 

LB-000016a, LB-000019, 
LB-000028, LB-000029b, 
LB-000030, LB-00003 la, 

LB-000053, LB-000066C, 
LB-000084, LB-000085 

LB-000016a, LB-000019, 
LB-000028, LB-000029b, 
LB-000030, LB-000031a, 

LB-000053, LB-000066C, 
LB-000084, LB-000085 

PLM Pre 
Medium 

Code 

E 

paration and Analytical Requirements: 

Sample Type 

Soil 

Preparation Method 

ISSI-Libby-01 Rev. 10 

Analysis Method 

SRC-LIBBY-01, Rev. 2 
SRC-LIBBY-03 Rev. 2 

Applicable Laboratory 
Modifications 

LB-000024b, LB-000073, 
LB-000072 

Laboratory Quality Control Frequencies: 
TEM: Lab Blank-4% PLM: 

Recount Same - i% 
Recount Different - Z5% 
Verified Analysis - i% 
Repreparation - 1 % 

Lab Duplicate - 1 0 % 

Reauirements 
Revision #: 

0 

Revision: 
Effective Date; 

07/17/2009 
Revision Description 
N/A 

ibiii\iliii'\' R c iow Siun-on': 

<j l?;iil,i jsiiiii-X: ikiK:: _ Ro l.i. 7.'?.:0{)') 
i l-:MSI,-l.il-ib\- [siyii & (laic: [M<. Miihoiicy r.liilv :()()') 
^ I M S ! WVslmiinl |siLni & ihilc: ('mu Ic:. I ;ICCIT;I 7'')OO 
<jl:.MSI. iiuilsvilK; |si,-ii <t ilalc: ,IMC rcnuroiifi 7l(.i2f)()') 

. / , , / ; , / . , . / . , ; , , i iA , ; . . . , , / / ; , . 

f.S.AT IsiLiii & tiaic: 
1 lyucia [sien & dale: 
MAS [siiiii & (laic: 
RLS I [siyii &(lalc: 

l.)oiii;l;is K. Kcni I .Iul\ 2(1(1') 
K\C(.inL' ('(11 hill 7'6'(l') 

Michael M<iiini 7 I (W 
.Icaiinc Orr 7 TO') 
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ACTIVITIES 
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,tDsr^^ Record of Modification 
;" ^ - ' - to the 

1 Libby Sampling and Quality Assurance Project Plan 

\

^ ^ M ^ i Libby Sampling and Quality As; 
r^'f^ Field Activities 
^^"^^'^ LFO-0000 

Instructions to Requester: Fax to contacts at bottom of form for review and approval. 
File approved copy with Data Manager at the Libby Field Office (LFO). 

Data Manager will maintain legible copies in a binder that can be accessed by LFO personnel. 

Project QAPP (circle one): Phase I (approved 4/00) Phase II (approved 2/01) 

Removal Action (approved 7/00) Contaminant Screening Study (approved 5/02) 

Other (Title and approval date): 

SOP (Number and Revision No.): 

Other Document (Title, Number/Revision): 

Requester: Title: 
Company: Date: 

Description of Modification (attach additional sheets if necessary; state section and page numbers of SQAPP 
when applicable): 

Field logbook and page number Modification is documented on: 

Implications of Modification: 

Duration of Modification (circle one): 
Temporary Date(s):_ 

Resident address(es): 

If appropriate, attach a list of all applicable Index Identification numbers. 

Permanent (complete Proposed Modification Section) Effective Date: 

Potential Implications of Modification: 

Technical Review and Approval: Date:_ 
(Volpe Project Manager or designate) 

EPA Review and Approval: Date: 
(USEPA RPM or designate) 

C:\Documents ani Settings\warr6ndee.CDMFED\Desktop\Ambient Air SAPV\ppendix_C_BLANK SCiAPPmodform_Fi6ldv5.doc 
8/18/2003 

file://C:/Documents


Request for IVIodification 
to 

Laboratory Activities 
LB-

Instructions to Requester: E-mail form to contacts at bottom of form for review and approval. 
File approved copy with Data Manager (CDM). Data Manager distributes approved forms as follows: 

All Labs Applicable forms - copies to: EPA, Volpe, CDM, All project labs 
Individual Labs Applicable forms - copies to; EPA, Volpe, CDM, Initiating Lab 

Method (circle one/those applicable): TEM-AHERA TEM-ISO 10312 PCM-NIOSH 7400 NIOSH 9002 
EPA/600/R-93/116 ASTM D5755 EPA/540/2-90/005a SRC-LIBBY-03 
Other: 

Requester: Title: 

Company: Date: 

Description of Modification: 

Reason for Modification: 

Potential Implications ofthis Modification: 

Laboratory Applicability (circle one): All Individual(s). 

This laboratory modification is (circle one): NEW APPENDS to SUPERCEDES 

Duration of Modification (circle one): 
Temporary Date(s): 

Analytical Batch ID: 
Temporary Modification Forms - Attach legible copies of approved form w/ all associated raw data packages 

Permanent (Complete Proposed Modification Section) Effective Date: 
Permanent ModiTication Forms - Maintain legible copies of approved form in a binder that can be accessed by analysts. 

Data Quality Indicator (circle one) - Please reference definitions on reverse side for direction on selecting data quality indicators: 

Not Applicable Reject Low Bias Estimate High Bias No Bias 

Proposed Modification to Method (attach additional sheets if necessary; state section and page numbers of Method 
when applicable): 

Technical Review: Date: 
(Laboratory Manager or designate) 

Project Review and Approval: Date:_ 
(Volpe: Project Technical Lead or designate) 

Approved By: Date: 
(USEPA: Project Chemist or designate) 

I Lab Modification Form Revision 10 (9-11-07) 



DATA QUALITY INDICATOR DEFINITIONS 

Reject - Samples associated with this modification form are not useable. The conditions outlined in the modification 
form adversely effect the associated sample to such a degree that the data are not reliable. 

Low Bias - Samples associated with this modification form are useable, but results are likely to be biased low. The 
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated low. 

Estimate - Samples associated with this modification form are useable, but results should be considered 
approximations. The conditions outlined in the modification form suggest that associated sample data are reliable, but 
estimates. 

Higft Bias - Samples associated with this modification form are useable, but results are likely to be biased high. The 
conditions outlined in the modification form suggest that associated sample data are reliable, but estimated high. 

No Bias - Samples associated with this modification form are useable as reported. The conditions outlined in the 
modification form suggest that associated sample data are reliable as reported. 

Lab Modification Form Revision 10 (9-11-07) 
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